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Abstract. The new combination Phugatherium dichroplax nov. comb. (Ahearn and 23"
Lance, 1980) for the North American species “Neochoerus” dichroplax Ahearn and 24"
Lance, 1980 and “N.” cordobai Carranza-Castañeda and Miller, 1988 is proposed. Its 25"
biochron is here enlarged (late Early Blancan - latest Blancan; Piacenzian-Gelasian), 26"
being the youngest species of Phugatherium and thus extending the biochron of the 27"
genus into the Early Pleistocene. This is the first mention of a Pliocene South American 28"
lineage of capybaras crossing the Panamanian bridge, implying the recognition of a 29"
third lineage of capybaras involved in the Great American Biotic Interchange. The 30"
proposed North American origin of the genus Neochoerus is discussed.  31"
Keywords: Capybaras. Pliocene. North America. GABI  32"
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Resumen. LOS CARPINCHOS (RODENTIA, CAVIIDAE, HYDROCHOERINAE) Y 34"
EL GRAN INTERCAMBIO BIÓTICO AMERICANO. Se propone la nueva 35"
combinación Phugatherium dichroplax nov. comb. (Ahearn y Lance, 1980) para las 36"
especies “Neochoerus” dichroplax Ahearn y Lance, 1980 y “N.” cordobai Carranza-37"
Castañeda y Miller, 1988 de América del Norte. Esta es la especie más joven del 38"
género. En este trabajo se extiende el biocrón de la especie (Blanquense tardío 39"
Temprano a Blanquense más Tardío; Piacenciano-Gelasiano) así como el del género 40"
hasta el Pleistoceno Temprano. Esta es la primera mención de un linaje de carpinchos 41"
pliocénicos sudamericanos que atraviesan el puente de Panamá, implicando el 42"
reconocimiento de un tercer linaje de carpinchos involucrado en el Gran Intercambio 43"
Biótico Americano. Se discute el origen norteamericano del género Neochoerus.  44"
Palabras clave. Carpinchos. Plioceno. América del Norte. GABI. 45"
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THE so called Great American Biotic Interchange (GABI) is the process by which North 49"
and South America, which had been separated during most of the Cenozoic, exchanged 50"
their biotas through the Panamanian corridor (see Morgan, 2008; Woodburne, 2010 and 51"
literature therein). Although there is evidence indicating that the interchange began in 52"
the late Miocene (about 9 Ma), its major phase began during the Late Pliocene and had 53"
its acme in the Latest Pliocene-Early Pleistocene (Woodburne, 2010; Fig. 1). Two 54"
lineages of South American rodents (porcupines and capybaras) were among the legions 55"
that crossed the isthmus from South to North America. Up to date, it was generally 56"
thought that the capybaras that reached North America pertained to the most derived 57"
Pleistocene lineage found in South America, the genera Neochoerus Hay 1926 and 58"
Hydrochoerus Brisson 1762. Their occurrence in the North American Pliocene raised 59"
several doubts since they would be older than their South American ancestors (Webb, 60"
1985; Woodburne, 2010; Woodburne et al., 2006). 61"
Capybaras are a unique group of rodents, with ever-growing cheek teeth that 62"
increase in size and change in occlusal morphology through life. The change is caused 63"
partly by generation of structures after birth and by their allometric growth (Vucetich et 64"
al., 2005, 2014a; Deschamps et al., 2007, 2009). These characteristics caused some 65"
confusion when interpreting the fossil record, and led to regard them as taxonomically 66"
highly diverse. Small species with simple dental morphology where considered as 67"
primitive, and large species with complicated cheek teeth, as derived. In the past ten 68"
years Vucetich et al. (2005) began the revision of the late Miocene –Pliocene South 69"
American capybaras and stated that in each locality small specimens were juveniles of 70"
the species represented by large specimens. This new taxonomic paradigm led to a 71"
reduction of nominal taxa and a better comprehension of the species limits (Vucetich et 72"
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al., 2005, 2014a, b; Deschamps et al., 2007, 2009). They also made the first 73"
phylogenetic analyses that helped to understand their relationships, resulting in the 74"
Pleistocene clade Neochoerus-Hydrochoerus the sister group of the Pliocene 75"
Phugatherium (Pérez et al, 2014; Vucetich et al., 2014a). All this new knowledge 76"
showed that extinct species had short stratigraphic ranges (Fig. 1) (partly because of 77"
their physiological requirements) and relatively wide geographic distributions, 78"
establishing them useful as biostratigraphic tools (Deschamps et al., 2013). 79"
In this paper, we begin the revision of the genus Neochoerus Hay 1926 with the 80"
study of the Pliocene North American species N. dichroplax Ahearn and Lance, 1980 81"
and N. cordobai Carranza-Castañeda and Miller, 1988.  82"
 83"
MATERIALS AND METHODS 84"
The following materials housed in the American Museum of Natural History 85"
were revised: F: AM 107680 (crashed skull with crashed left and right P4-M3), 107685 86"
(edentulous partial left dentary), 107688 (partial dentary), 107689 (right dentary with 87"
p4-m1), 107691 (left maxillary fragment with M2-3), 107692 (partial palate with left 88"
P4-M3 and right P4-M1 and M3); 107694 (left M1-M2 and partial M3 and right P4-89"
M2), 107695 (maxillary fragment with left M3), and the cast F: AM 105010 of TRO 90"
564 (left dentary fragment with p4-m2 assigned in schedis to ? Hydrochoerus and to 91"
Neochoerus (?) pinckneyi by Mones in 1978). The following illustrations (Ahearn and 92"
Lance, 1980; Mones, 1980) were also used in this study: F: AM 107686 (partial dentary 93"
with p4) , 107693 (right m1-m2), UALP 1183 (right M3) and 1225 (left m3), and SAF 94"
9-13 (left m1-m2).  95"
They were compared with Phugatherium cataclisticum Ameghino, 1887 from 96"
the early Pliocene Monte Hermoso Formation, Argentina, P. novum (Ameghino, 1908) 97"
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"
from the early late Pliocene Chapadmalal Formation, Argentina, Hydrochoeropsis 98"
dasseni Kraglievich, 1930 from the late Pliocene Uquía Formation, Argentina, 99"
Neochoerus sp. (MMH 08-04-02 and UNSGH 645) from the Pleistocene of southern 100"
Buenos Aires Province, Argentina, and illustrations of Phugatherium saavedrai 101"
(Hoffstetter, Villarroel and Rodrigo, 1984) from the Pliocene Umala Formation, 102"
Bolivia, and Neochoerus cordobai Carranza-Castañeda and Miller, 1988 from the late 103"
Pliocene of San Miguel de Allende, Guanajuato, Mexico. 104"
Although in many papers about the GABI the authors use the “short Pleistocene” 105"
for the chronologic Time scale (e.g. Morgan, 2008; Woodburne, 2010), here the 106"
International Stratigraphic Chart with the Plio-Pleistocene boundary at 2.588 Ma is 107"
followed.  108"
Institutional abbreviations. F: AM, Frick Collection, American Museum of Natural 109"
History, New York, USA; Fcs, Facultad de Ciencias Sociales, Universidad Nacional del 110"
Centro, Argentina; IGCU, Museo de Paleontología de Vertebrados del Instituto de 111"
Geología de la Universidad Autónoma de México; MACN Pv, Museo Argentino de 112"
Ciencias Naturales, Vertebrate Paleontology Collection, Buenos Aires, Argentina; MD, 113"
Museo Darwin, Punta Alta, Argentina; MLP, Museo de La Plata, La Plata, Argentina; 114"
MMH, Museo de Monte Hermoso, Monte Hermoso, Argentina; MMP, Museo 115"
Municipal de Mar del Plata, Mar del Plata, Argentina; MNHN Bol, Museo Nacional de 116"
Historia Natural, La Paz, Bolivia; UALP, University of Arizona, Laboratory of 117"
Paleontology, Tucson, USA; UNSGH, Cátedra de Geología Histórica, Universidad 118"
Nacional del Sur, Argentina.  119"
Nomenclature and anatomical abbreviations. Tooth terminology is explained in Fig. 2.  120"
 121"
TAXONOMICAL BACKGROUND 122"
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Mones (1991), in his last revision of the family Hydrochoeridae, recognized five 123"
valid species for the genus Neochoerus Hay 1926: N. dichroplax Ahearn and Lance, 124"
1980; N. tarijensis (Ameghino, 1902); N. fontanai (Rusconi, 1933); N. sulcidens (Lund, 125"
1839), and N. aesopi (Leidy, 1853).  126"
The geographic and stratigraphic provenance of the type specimens of each 127"
taxon reported by Mones (1991) is: N. dichroplax, Arizona, North America, late 128"
Blancan, late Pliocene; N. tarijensis, Bolivia, Tarija, Ensenadan?, middle Pleistocene? 129"
(currently Ensenadan, Pleistocene in age; Tonni et al., 2009); N. fontanai, Argentina, 130"
Buenos Aires, late Pliocene-early Pleistocene, “Puelchense” (currently considered 131"
Pleistocene in age; Soibelzon et al., 2005); N. sulcidens, Brasil, Lagoa Santa, Lujanian, 132"
late Pleistocene, and N. aesopi, North America, South Carolina, Rancholabrean, late 133"
Pleistocene (Fig. 1). 134"
According to Mones (1984, 1991) N. dichroplax is also reported for the late 135"
Pliocene of Guanajuato, Mexico through its synonyms Neochoerus sp. nov. A and B 136"
Carranza-Castañeda, Ferrusquía-Villafranca and Miller, 1981 (or N. cordobai and 137"
Neochoerus sp. respectively in Carranza-Castañeda and Miller, 1988). In this way, the 138"
late Pliocene record of North American capybaras includes one species, Neochoerus 139"
dichroplax, or three, N. dichroplax, N. cordobai, and Neochoerus. sp.  140"
Other capybaras recorded in the Plio-Pleistocene of North America include 141"
Neochoerus aesopi, N. pinckneyi Hay, 1923 and Hydrochoerus holmesi Simpson, 1928 142"
whose validity is controversial (see Mones, 1991; Baskin and Thomas, 2007; Morgan, 143"
2005, 2008). Even the Pliocene provenance of some of them is dubious (Sanders, 2002: 144"
101-102; Morgan, 2008: 122). 145"
SYSTEMATIC PALEONTOLOGY 146"
Order RODENTIA Bowdich, 1821 147"
7"
"
Suborder HYSTRICOGNATHI Tullberg, 1899 148"
Superfamily CAVIOIDEA (Fischer, 1817) Kraglievich, 1930 149"
Family CAVIIDAE Fischer, 1817 150"
Subfamily HYDROCHOERINAE (Gray, 1825) Gill, 1872: Weber, 1928 sensu Kraglievich, 151"
1930 152"
Genus Phugatherium Ameghino, 1887 153"
Type species. Phugatherium cataclisticum Ameghino, 1887; fixed by monotypy. 154"
Montehermosan, early Pliocene, Argentina. 155"
Included species. P. cataclisticum, P. novum, P. saavedrai, P. dichroplax  156"
Additions to the diagnosis (see Vucetich et al., 2014a). The p4 (Fig. 1) with C3 well 157"
defined by deep h.2i. and h.3i. at least reaching 50% of the width of the tooth, equal in 158"
depth or h.3i. deeper; both within the pr.I (ahead the h.f.e.).  159"
Distribution. Montehermosan-Chapadmalalan (Zanclean-early Piacenzian) of South 160"
America, and late Early-latest Blancan (Piacenzian- Gelasian) of North America (Fig. 161"
1). 162"
Phugatherium dichroplax nov.comb. 163"
Figures 3.1-2, 3.9, 4.1-3 164"
Neochoerus dichroplax Ahearn and Lance, 1980 165"
Neochoerus lancei Mones, 1980 166"
Neochoerus cordobai Carranza-Castañeda and Miller, 1988 (=Neochoerus sp. nov. A 167"
Carranza-Castañeda, Ferrusquía-Villafranca and Miller, 1981) 168"
Neochoerus sp. nov. B Carranza-Castañeda, Ferrusquía-Villafranca and Miller, 1981 169"
(=Neochoerus sp. Carranza-Castañeda and Miller, 1988) 170"
Holotype. F: AM 107691, left M2-M3.  171"
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"
Type locality. Dry Mountain (=111 Ranch; Mones, 1991; Morgan, 2005), San Simon 172"
Creek, Graham County, Arizona.  173"
Holotype of synonyms. Neochoerus lancei UALP 1183, large palatal fragment with 174"
right P4-M3 and left P4-M1 and M3; Neochoerus cordobai IGCU 6170, skull fragment. 175"
Emended diagnosis. P. dichroplax differs from the other species of Phugatherium by 176"
the deep h.s.e. of pr.IIb of m3 that reaches 50% of the prism width (Fig. 3.9). In p4 h.2i. 177"
and h.3i. reach 75% the prism width defining a long drop-shaped C3 (Figs. 1, 3.1–2); 178"
pr.I has thin walls more lingually divergent than in the other species. M3 with external 179"
fissures in almost every prism, deeper (up to 35% the width of the prism) in prisms 4 180"
and 5 (Figs. 4.1–4), intermediate in depth between P. novum (Fig. 4.6) and P. 181"
cataclisticum (Figs. 2.3, 4.7).  182"
Geographic and temporal distribution. The localities mentioned by Ahearn and Lance 183"
(1980) and Mones (1980); plus San Miguel de Allende, Guanajuato, Mexico (Carranza-184"
Castañeda and Miller (1988) and Inglis-1A, Citrus County, Florida; late Early Blancan 185"
to Latest Blancan (Fig. 1).  186"
Relationships of Phugatherium dichroplax  187"
“Neochoerus” dichroplax was defined by Ahearn and Lance in 1980 upon remains 188"
found in North America (Arizona and Florida). The materials of the hypodigm from 189"
Florida (Sommer’s Pit and Mule Pen Quarry) listed but not illustrated by Ahearn and 190"
Lance (1980), as well as those from the Macasphalt Shell Pit and Kissimmee River 191"
(Morgan and Hulbert, 1995; Morgan, 2005: Table 1) have not been revised. Mones 192"
(1980) described the species N. lancei upon the same remains (holotype UALP 1183 193"
from the 111 Ranch Beds, Graham County, Arizona). The type specimens of each 194"
species are not the same, but they are included in the hypodigm of the other. Mones 195"
(1981) reported this issue and synonymyzed both species as Neochoerus dichroplax 196"
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Ahearn and Lance, 1980 by priority. Later, Mones (1984) included in the synonymy two 197"
species described on materials from the early Blancan (late Pliocene) of Guanajuato, 198"
Mexico: Neochoerus sp. nov. A and N. sp. nov. B (N. cordobai and Neochoerus sp. 199"
respectively, in Carranza-Castañeda and Miller, 1988). 200"
The assignment of the specimens to the genus Neochoerus raised several doubts 201"
from the beginning. Mones (1980) said that the morphological cranio-dental features of 202"
“N. lancei” suggested that the generic assignment of the species could be controversial 203"
because of the structure of the p4 very similar to that of Chapalmatherium irenense 204"
Reig 1958 (Fig. 3.3; currently considered a juvenile specimen of Phugatherium 205"
cataclisticum, Fig. 3.7; see Vucetich et al., 2014b and Deschamps et al., 2013), and the 206"
structure of the M3 similar to “Protohydrochoerinae” (then including 207"
Protohydrochoerus and Chapalmatherium, both junior synonyms of Phugatherium) and 208"
Hydrochoeropsis Kraglievich, 1930 (Fig. 4.8; see revision in Vucetich et al., 2014b).  209"
The analysis of the molariforms, in the context of the South American species, 210"
suggests that the specimens on which “N”. dichroplax is based would not pertain to the 211"
genus Neochoerus, but to Phugatherium. The main characters on which this statement is 212"
based are: 1) the deep h.2i. and h.3i. in pr.I of p4 defining a conspicuous and 213"
transversally long C3 (in Neochoerus the h.3i. is opposite or posterior to h.f.e.; see Figs. 214"
2, 3.2, 3.8), and 2) the M3 with external fissures (Figs. 2, 4) in all (or almost all) the 215"
prisms like in all the species of South American Phugatherium. In Hydrochoeropsis 216"
these fissures are present only in the anterior prisms (2 to 6; Fig. 4.8). They are 217"
exceptional and very shallow in Neochoerus (Fig. 4.9), and absent in Hydrochoerus 218"
(Fig. 4.10). Mones (1975, 1980) considered that these fissures appeared several times 219"
among fossil capybaras, but new analyses showed that they are conspicuous only in the 220"
species of Phugatherium and in Hydrochoeropsis. These fissures are present already in 221"
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the late Miocene Cardiatherium (Fig. 1) as a smooth continuous wave along the 222"
external face of the M3. However, Cardiatherium is very different from the other 223"
capybaras because the prisms are still united (Mones, 1991; Vucetich et al., 2005; 224"
Deschamps et al., 2013).  225"
The m3 with a deep h.s.e. of pr.IIb (Fig. 3.9) is intermediate between 226"
Phugatherium (Figs. 3.3–4, 3.6–7) and Neochoerus (Fig. 3.8) and was interpreted by 227"
Mones (1980) as more closely related to the latter. But as there is a gradual deepening 228"
of the fissures in the evolution of capybaras (Vucetich et al., 2005; Vieytes and 229"
Deschamps, 2007), this could be a character state more derived than in the other species 230"
of Phugatherium. This tooth is unknown in Hydrochoeropsis. 231"
The mandible has longer diastema and symphysis than in Neochoerus (Mones, 232"
1980). In Phugatherium the diastema is longer than p4-m3, except for P. saavedrai in 233"
which it is approximately equal in length (Hoffstetter et al., 1984). But the holotype of 234"
P. saavedrai is small, and the relatively short symphysis could be a juvenile character as 235"
seen in modern capybaras (pers. ob.). In Neochoerus the diastema is much shorter than 236"
p4-m3. In P. dichroplax, the posterior margin of the symphysis area has a dorsal 237"
entrance not seen in Neochoerus, but present in P. novum and P. cataclisticum (Mones, 238"
1980, Plate 1, 5). The mandible is unknown in Hydrochoeropsis.  239"
Phugatherium dichroplax differs from the other species of the genus in the 240"
configuration of the p4 (Figs. 3.1–2), with the h.2i. deeper than h.3i. (up to 75% of the 241"
tooth) determining a drop-shaped C3 (column of pr. II). This is clearly observed in 242"
specimens F: AM 107689 (Figs. 3.1–2; p4 AP=1.88 cm) and F: AM 107686 (=SAF 9-243"
19 in Mones, 1980). In P. novum (Fig. 3.6) these fissures are sub equal in depth, and a 244"
little shallower than in P. dichroplax. In P. cataclisticum, the h.3i. is slightly shorter 245"
than h.2i. which turns forwards, and the secondary anterior prism (pr.s.a., Fig. 2) is very 246"
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different as a whole (Fig. 3.7). In P. saavedrai (Fig. 3.4) these fissures and the drop-247"
shaped C3 are similar to those of P. dichroplax, but the margins of the prism are less 248"
divergent. This specimen can be a juvenile according to its size (Deschamps et al., 249"
2013).  250"
The pr. IIb of m3 is Y shaped (Fig. 3.9), with a marked external fissure (h.s.e.), 251"
which reaches up to 50% of the width of the tooth. It differs from the South American 252"
species of Phugatherium, in which the h.s.e. is very shallow (Fig. 3.11), or short (Fig. 253"
3.10). It is also different from that of Neochoerus (Fig. 3.8) in which pr.IIb is V shaped 254"
because the h.s.e. reaches almost the labial side.  255"
The M3 has 16 prisms depressed on the labial side, and in some specimens, with 256"
marked external fissures up to 33% of the width of the tooth in prisms 4 and 5 (Fig. 4.1-257"
4). This is observed in specimens F: AM 107680) and F: AM 107695 (Fig. 4.2). The 258"
number of prisms in Phugatherium varies between 11 and 18 depending at least 259"
partially on the age of the specimen, because they increase with age (Vucetich et al. 260"
2014b). In P. cataclisticum (Fig. 4.7) these fissures are very deep in prisms 4 to 6. In P. 261"
novum (Fig. 4.6) all fissures are shallow, and in P. saavedrai (Fig. 4.5), they are deeper 262"
in 3 and 4. 263"
The characters that define P. dichroplax (the typical shape of p4, m3 and M3) 264"
are also present in “N”. cordobai. Hence, we follow Mones (1984, 1991) considering 265"
this species a junior synonym of P. dichroplax. The characters described and figured of 266"
Neochoerus sp. (Carranza-Castañeda and Miller, 1988) from the same site as P. 267"
cordobai do not permit a precise determination. However the presence of two species in 268"
a single locality would be an exception in the capybaras record. Recently, it was 269"
proposed that the different morphs found in each locality actually represent individuals 270"
of different ontogenetic stages of a population or successive populations, rather than a 271"
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multiplicity of coeval species in different stages of evolution (Deschamps et al., 2007, 272"
2013; Vucetich et al., 2014a,b). 273"
Phylogenetic analysis  274"
In order to test the phylogenetic position of P. dichroplax nov. comb. within 275"
Caviidae, a cladistics analysis was performed using the combined matrix of Vucetich et 276"
al. (2014a) with identical methodology (Supplementary Information Online 1). We 277"
included P. dichroplax nov. comb. and added four new morphological characters 278"
(Supplementary Information Online 2), resulting a combined matrix of 4406 characters 279"
and 52 taxa (Supplementary Information Online 3).  280"
The parsimony analysis resulted in 4116 most parsimonious trees (MPTs) of 281"
3182 steps and P. dichroplax nov. comb. is depicted in all MPTs nested within 282"
Phugatherium. The reduced consensus (ignoring the alternative positions of four 283"
unstable taxa; Supplementary Information Online 1) retrieves the three major living 284"
lineages of Caviidae: Caviinae, Hydrochoerinae and Dolichotinae.  285"
Phugatherium (node A, Fig. 5) forms a monophyletic group and the 286"
synapomorphies of the genus are: first five laminar prisms of M3 with deep external 287"
fissures (character 97[2]). P. novum is the most basal species of this genus (node A, Fig. 288"
5). The node of P. cataclisticum and more derived species (node B, Fig. 5) is supported 289"
by only one unambiguous synapomorphy: h.t.i. in m2 crossing the prism but not 290"
splitting (character 43[1]). The close relationship between P. dichroplax nov. comb. and 291"
P. saavedrai (node C, Fig. 5) is the long C3 (character 92[2]). In addition, 292"
Hydrochoeropsis is basal to Phugatherium and this clade is the sister group of the node 293"
formed by Hydrochoerus and Neochoerus (Fig. 5).  294"
 295"
DISCUSSION  296"
13"
"
The genus Phugatherium was known so far only in the Pliocene of southern 297"
South America, with the species P. cataclisticum from the Monte Hermoso Formation 298"
(between 5 and 4.5 Ma), P. novum from the Chapadmalal Formation (4 to 3.3 Ma) and 299"
Calera Avellaneda, and the northernmost record P. saavedrai from the Umala 300"
Formation, Bolivia (see details in Deschamps et al., 2013; Vucetich et al., 2014a). 301"
Moreno-Bernal et al. (2013) reported the genus “Chapalmatherium” from the Castilletes 302"
Formation, northern Colombia, but the assignment could not be verified because no 303"
illustrations or descriptions were provided. As well, an isolated and fragmented 304"
specimen found in Pliocene sediments of Venezuela was tentatively assigned to 305"
Cardiatherium (Vucetich et al., 2010), but it is a very small specimen and could be a 306"
juvenile of a more derived capybara. 307"
The species newly referred to Phugatherium, P. dichroplax, was so far 308"
considered to be restricted to the early Late Blancan (3.0-2.2 Ma), but in this paper its 309"
biochron is substantially extended. On the one hand the reassignment of “Neochoerus” 310"
cordobai (Mexico) as a junior synonym of P. dichroplax extends the biochron back to 311"
the late Early Blancan (<3.6 Ma). On the other hand, the recognition of P. dichroplax in 312"
Inglis-1A (TRO 564) extends it up to the Latest Blancan (2.2-1.8 Ma). Another 313"
capybara is already mentioned for this locality, Hydrochoerus holmesi (e.g., Morgan, 314"
2005), but this report could not be corroborated. If it were so, this will represent an 315"
exceptional case among hydrochoerids with two different species living together in 316"
simpatry. Besides, this new assignment greatly enlarges the geographical distribution of 317"
the genus, and extends its biochron into the Early Pleistocene (Fig. 1). 318"
The taxonomical reassignment of the North American materials originally 319"
described as Neochoerus dichroplax has several implications in the understanding of 320"
which groups participated in the northward dispersal of South American mammals 321"
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during the GABI. From a biogeographical standpoint it corroborates that Phugatherium 322"
must have been living in northern South America at least before 3.6 Ma, when it is 323"
recorded in Guanajuato, Mexico (Carranza-Castañeda and Miller, 2004). The presence 324"
of this lineage in North America proves that two main lineages of capybaras entered 325"
across the Panama land bridge. One of them is the lineage of Phugatherium. This is the 326"
first mention of a Pliocene South American lineage of capybaras crossing the 327"
Panamanian bridge. Phugatherium is recorded in Mexico at 3.6 Ma (Carranza-328"
Castañeda and Miller, 2004) reaching Florida and Arizona, their northernmost record, at 329"
about 2.7 Ma (Morgan, 2005). The other lineage is that of Neochoerus-Hydrochoerus. 330"
The differentiation between both genera is made on the basis of characters of the skull 331"
(see diagnosis of Hydrochoerus in Mones, 1991) and the extent of the masseteric ridge 332"
on the lateral side of the mandible (sensu Ahearn and Lance, 1980). Hence, the 333"
identification of fragmentary material or exclusively teeth has not been well supported 334"
yet. This issue will be discussed in a future work, but it must be taken into account 335"
when making inferences about the age of their records, since it is possible that some 336"
assignments are not correct. This lineage is certainly represented in the Pleistocene with 337"
N. aesopi, N. pinckneyi and H. holmesi. The Pliocene records of the two latter must be 338"
revised both taxonomically and stratigraphically. If the presence of both Neochoerus 339"
and Hydrochoerus in North America is confirmed there would be three capybara 340"
lineages involved in the GABI. 341"
The genus Neochoerus is first recorded in South America in the Pleistocene, 342"
although in accordance with phylogenetic analysis (Vucetich et al., 2014a), its 343"
differentiation from the Pliocene Phugatherium would be older. The lineage 344"
Neocheorus-Hydrochoerus would have been restricted to Neotropical South America in 345"
the Pliocene, where the fossil record is very scanty and Pliocene hydrochoerines have 346"
15"
"
not been well studied yet. If this is correct, it could explain the presence of N. pinckneyi  347"
in Pliocene sediments of temperate North America (Sanders, 2002: 101-102; Morgan, 348"
2008: 122; Woodburne, 2010: 250).  349"
Based on the previous taxonomic assignments it had been proposed that 350"
Neochoerus could have originated in Central America (Woodburne et al., 2006; 351"
Woodburne, 2010) because it was recorded since the Pliocene, whereas in South 352"
America, only since the middle Pleistocene. The assignment of the species “dichroplax” 353"
to Phugatherium weakens this statement because the records of Phugatherium in South 354"
America are about two My older. Moreover, even if the assignments of the Pliocene 355"
North American records of Neochoerus is confirmed, this would not prove a North 356"
American origin because the dichotomy from the Phugatherium lineage is older than the 357"
Pliocene (Vucetich et al., 2014a; see above). No capybaras have been recorded in North 358"
America previous to the Pliocene, whereas in South America they are recorded since the 359"
late Miocene (Pérez and Pol, 2012; Deschamps et al., 2007 and literature therein). This 360"
would be in accordance with Webb (1985: 375-376) who suggested that this 361"
discrepancy in the record would be an artifact. 362"
Modern capybaras inhabit areas around ponds, lakes, rivers, marshes and 363"
swamps, using water primarily as refuge but also for basic physiological requirements 364"
as temperature regulation (Nowak and Paradiso, 1983, Herrera, 2012). In South 365"
America, all of the lithological units bearing capybaras have been interpreted as 366"
deposited in water-related settings, mostly fluvial deposits, but also karstic landscapes 367"
or travertine deposits formed by hydrothermal processes (Deschamps et al., 2013). 368"
Accordingly, in North America Phugatherium dichroplax nov. comb. was found in 369"
water-related sediments. The sediments that yielded the capybaras from Guanajuato are 370"
horizontal deposits of flood plains (Carranza-Castañeda and Miller, 1988). The 371"
16"
"
composite stratigraphic section in the 111 Ranch area, Arizona, consists of fluvial and 372"
lacustrine sediments (Morgan and White, 2005). The Florida sites Macasphalt Shell Pit 373"
and Kissimmee River were formed by accumulations from freshwater and nearshore 374"
settings in a shallow marine depositional environment; and Haile 15A consists of 375"
undifferentiated sands and clays filling a karst fissure developed in marine Eocene 376"
limestone (Morgan, 2005). This suggests that P. dichroplax nov. comb. had ecological 377"
requirements similar to modern capybaras. Hence, the dispersal route from South 378"
America through the Panamanian bridge to central Mexico, and temperate North 379"
America during the Pliocene must have been scattered with permanent water bodies.  380"
 381"
ACKNOWLEDGEMENTS 382"
We thank J. Meng and J. Flynn (AMNH, USA), M. Reguero (MLP), A.G. Kramarz 383"
(MACN) who gently allowed the study of materials under their care. G. Morgan and A. 384"
Mones made thoughtful comments that helped improving the manuscript. This paper 385"
was partially supported by Grants of Agencia Nacional de Promoción Científica y 386"
Tecnológica PICT 2012-1483 (MGV) and PICT 2010-2613 (MEP), and Universidad 387"
Nacional de La Plata N11-674.  388"
 389"
REFERENCES 390"
Ahearn, M.E. and Lance, J.F. 1980. A new species of Neochoerus (Rodentia: 391"
Hydrochoeridae) from the Blancan (Late Pleistocene) of North America, 392"
Proceedings of the Biological Society of Washington 93: 435–442. 393"
Ameghino, F. 1887. Apuntes preliminares sobre algunos mamíferos extinguidos del 394"
yacimiento de Monte Hermoso existentes en el “Museo La Plata”. Imprenta El 395"
Censor, Buenos Aires, 20 p. 396"
17"
"
Ameghino, F. 1902. Notas sobre algunos mamíferos fósiles nuevos o poco conocidos 397"
del valle de Tarija. Anales del Museo Nacional de Buenos Aires (3) 10: 225–261. 398"
Ameghino, F. 1908. Las formaciones sedimentarias de la región litoral de Mar del Plata 399"
y Chapalmalán. Anales del Museo Nacional de Buenos Aires (3) 10: 343–428. 400"
Baskin, J.A. and Thomas, R.G. 2007. South Texas and the Great American Interchange. 401"
Gulf Coast Association of Geological Societies Transactions 57: 37–45. 402"
Bowdich, T.E. 1821. An Analysis of the Natural Classifications of Mammalia for the 403"
use of Students and Travelers. Smith, Paris, 115 p. 404"
Brisson, M.J. 1762. Regnum animales in classes IX distributum, sive synopsis 405"
methodica. T. Haak, Leiden, 296 p. 406"
Carranza-Castañeda, O. and Miller, W.E. 1988. Roedores caviomorfos de la Mesa 407"
Central de México, Blancano temprano (Plioceno tardío) de la fauna local 408"
Rancho Viejo, Estado de Guanajuato. Universidad Nacional Autónoma de 409"
México, Instituto de Geología Revista 7: 182–199. 410"
Carranza-Castañeda, O. and Miller, W.E. 2004. Late Tertiary terrestrial mammals from 411"
Central Mexico and their relationships to South American immigrants. Revista 412"
Brasileira de Paleontologia 7: 249–261. 413"
Carranza-Castañeda, O., Ferrusquia-Villafranca, I. and Miller, W.E. 1981. Roedores 414"
caviomorfos pliocénicos de la Región Central de México. II Congresso Latino-415"
Americano de Paleontologia, Anais 2: 721–729. Porto Alegre. 416"
Deschamps, C.M., Olivares, A.I., Vieytes, E.C. and Vucetich, M.G. 2007. Ontogeny 417"
and diversity of the oldest capybaras (Rodentia, Hydrochoeridae; Late Miocene 418"
of Argentina). Journal of Vertebrate Paleontology 27: 683–692. 419"
Deschamps, C.M., Vieytes, E.M., Olivares, A.I. and Vucetich, M.G. 2009. Primer 420"
registro de Cardiatherium chasicoense (Rodentia, Hydrochoeridae) fuera del 421"
18"
"
área pampeana (Argentina) y su valor bioestratigráfico. Ameghiniana: 46: 295–422"
305. 423"
Deschamps, C.M., Vucetich, M.G., Montalvo, C.I. and Zárate, M.A. 2013. Capybaras 424"
(Rodentia, Hydrochoeridae, Hydrochoerinae) and their bearing in the calibration 425"
of the late Miocene-Pliocene sequences of South America. Journal of South 426"
American Earth Sciences 48: 145–158. 427"
Fischer, G. 1817. Adversaria zoologica,1 Mémoires de la Société Impériale des 428"
Naturalistes de Moscou 5: 357–446. 429"
Gill, T. 1872. Arrangements of the families of mammals with analytical tables. 430"
Smithsonian Miscelaneous Collections 11: 1–998. 431"
Gray, J.E. 1825. An outline of an attempt at the disposition of the Mammalia into tribes 432"
and families with a list of the genera apparently appertaining to each tribe. 433"
Annals of Philosophy (new series) 10: 337–344. 434"
Hay, O.P. 1923. Characteristics of Sundry fossil vertebrates. Pan-American Geologist 435"
39: 101–120. 436"
Hay, O.P. 1926. A collection of Pleistocene vertebrates from southwestern Texas. 437"
Proceedings of the U.S. National Museum 68 (24): 1–18. 438"
Herrera, E.A. 2012. Capybara social behavior and use of space: patterns and processes. 439"
In: Moreira, J.R., Barros Ferraz, K.M.P.M.B., Herrera, E.A., Macdonald, D.W. 440"
(Eds.), Capybara. Biology, Use and Conservation of an Exceptional Neotropical 441"
Species. Springer, USA, pp. 195–207. 442"
Hoffstetter, R., Villarroel, C., Rodrigo, G., 1984. Présence du genre Chapalmatherium 443"
(Hydrochoeridae, Rodentia) représenté par une espèce nouvelle dans le Pliocène 444"
de l’Altiplano bolivien. Bulletin Muséum National d’Histoire Naturelle Paris 4 445"
(6), 59–79. 446"
19"
"
Kraglievich, L. 1930. La formación friaseana del río Frías, río Fenix, laguna Blanca, etc. 447"
y su fauna de mamíferos. Physis 10: 127–161. 448"
Leidy, J. 1853. Remarks on several fossil teeth. Proceedings of the Academy on Natural 449"
Sciences of Philadelphia 2: 241. 450"
Lund, P.W. 1839. Coup d’oeil sur les espèces éteintes de mammifères du Brésil; extraits 451"
de quelques mémoires présentés à l’Académie Royale des Sciences de 452"
Copenhague. Annales des Sciences Naturelles (Zoologie 2) 11: 214–234. 453"
Mones, A. 1975. Estudios sobre la familia Hydrochoeridae (Rodentia). V. Revalidación 454"
de sus caracteres morfológicos dentarios con algunas consideraciones sobre la 455"
filogenia del grupo. I Congreso Argentino de Paleontología y Bioestratigrafía, 456"
Actas 2: 463–476. 457"
Mones, A. 1980. Estudios sobre la familia Hydrochoeridae (Rodentia). IX. Neochoerus 458"
lancei, nueva especie del Plioceno de Norteamérica. Comunicaciones 459"
Paleontológicas del Museo de Historia Natural de Montevideo 1: 171–181. 460"
Mones, A. 1981. Estudios sobre la familia Hydrochoeridae (Rodentia). XII. Sobre la 461"
identidad de Neochoerus dichroplax Ahearn y Lance, 1980 y Neochoerus lancei 462"
Mones, 1980. Comunicaciones Paleontológicas del Museo de Historia Natural 463"
de Montevideo 1: 183-185. 464"
Mones, A. 1984. Estudios sobre la familia Hydrochoeridae, XIV). Revisión sistemática 465"
(Mamalia: Rodentia). Senckenbergiana Biologica 65: 1–17. 466"
Mones, A. 1991. Monografía de la Familia Hydrochoeridae (Mammalia, Rodentia). 467"
Sistemática–Paleontología–Bibliografía. Courier Forschungsinstitut 468"
Senckenberg 134: 1–235. 469"
Moreno-Bernal, J.W., Moreno, F., Carrillo, J.D., Vallejo Pareja, M.C., and Jiménez 470"
Campos, L, 2013. Neotropical Late Miocene-Early Pliocene vertebrates from the 471"
20"
"
Castilletes Formation, northern Colombia. Journal of Vertebrate Paleontology 472"
32 (Suppl.1): 145. 473"
Morgan, G.S. 2005. The Great American Biotic Interchange in Florida. Bulletin of 474"
Florida Museum of Natural History 45: 271–311. 475"
Morgan, G.S. 2008. Vertebrate fauna and geochronology of the Great American Biotic 476"
Interchange in North America. In: Lucas et al (eds.) Neogene Mammals. New 477"
Mexico Museum of Natural History and Science Bulletin 44: 93–140. 478"
Morgan, G. S. and Hulbert, R.C., Jr. 1995. Overview of the geology and vertebrate 479"
paleontology of the Leisey Shell Pit Local Fauna, Hillsborough County, Florida. 480"
Bulletin of the Florida Museum of Natural History 37: 1–92.  481"
Morgan, G. S. and White, R. S., Jr. 2005 Miocene and Pliocene vertebrates from 482"
Arizona: New Mexico Museum of Natural History and Science, Bulletin 29, p. 483"
115-136. 484"
Nowak, R.M. and Paradiso, J.L. 1983. Walker’s Mammals of the World, Vol. II. The 485"
John Hopkins University Press, Baltimore and London, 1362+15 pp. 486"
Pérez, M.E. and Pol, D. 2012. Major Radiations in the Evolution of Caviid Rodents: 487"
Reconciling Fossils, Ghost Lineages, and Relaxed Molecular Clocks. PLoS ONE 488"
7 (10): e48380. doi:10.1371/journal. pone.0048380. 489"
Pérez, M.E., Vucetich, M.G. and Deschamps, C.M. 2014. Mandibular remains of 490"
Procardiomys martinoi Pascual, 1961 (Hystricognathi, Cavioidea) from the 491"
Arroyo Chasicó Formation (early late Miocene) of Argentina, and the 492"
phylogenetic position of the genus within Caviidae. Historical Biology: An 493"
International Journal of Paleobiology 26: 16–25.  494"
Reig, O.A. 1958. Sobre una nueva especie del genero "Chapalmatherium" (Rodentia, 495"
Hydrochoeridae), del Plioceno del Río Quequén Salado. Physis 21: 32–40. 496"
21"
"
Rusconi, C. 1933. Apuntes preliminares sobre las arenas puelchenses y su fauna. Anales 497"
de la Sociedad Científica Argentina 116: 169–193. 498"
Sanders, A. E. 2002. Additions to the Pleistocene Mammal Faunas of South Carolina, 499"
North Carolina, and Georgia: Transactions of the American Philosophical 500"
Society 92: 1–152. 501"
Simpson, G.G. 1928. Pleistocene mammals from a cave in Citrus County, Florida. 502"
American Museum Novitates: 328–116. 503"
Soibelzon, L.H., Tonni, E.P. and Bond, M. 2005. The fossil record of South American 504"
short-faced bears (Ursidae, Tremarctinae). Journal of South American Earth 505"
Sciences 20: 105–113. 506"
Tonni, E.P., Soibelzon, E., Cione, A.L., Carlini, A.A., Scillato Yané, G.J., Zurita, A.E. 507"
and Paredes Ríos, F. 2009. Preliminar correlation of the Pleistocene sequences 508"
of the Tarija valley (Bolivia) with the Pampean chronological standard. 509"
Quaternary International 210: 57–65. 510"
Tullberg, T. 1899. Ueber das System der Nagethiere, eine phylogenetische Studie. Nova 511"
Acta Regiae Societatis Scientiarum Upsalensis (3) 18 (2, Sectio Medica et 512"
Historiae Naturalis): 1–514. 513"
Verzi, D.H. and Quintana, C.A. 2005. The Caviomorph rodents from the San Andrés 514"
Formation, east-central Argentina, and global Late Pliocene climatic change. 515"
Palaeogeography, Palaeoclimatology, Palaeoecology 219: 303–320. 516"
Vieytes, E.C. and Deschamps, C.M. 2007. Morfometría geométrica aplicada al diseño 517"
oclusal de molares inferiores de carpinchos (“Caviomorpha”: Hydrochoeridae) 518"
actuales y fósiles. XXI Jornadas Argentinas de Mastozoología Actas: 242–243 519"
Tucumán, Noviembre de 2007. 520"
22"
"
Vucetich, M.G., Deschamps, C.M., Olivares, A.I. and Dozo, M.T. 2005. Capybaras, 521"
shape, size and time: a model kit. Acta Paleontologica Polonica 50: 259–272. 522"
Vucetich, M.G., Carlini, A.A., Aguilera, O. and Sánchez-Villagra, M.R. 2010a. The 523"
Tropics as reservoir of otherwise extinct mammals: the case of rodents from a 524"
new Pliocene faunal assemblage from northern Venezuela. Journal of 525"
Mammalian Evolution 17: 265–273. 526"
Vucetich, M.G., Deschamps, C.M., Pérez, M.E. and Montalvo, C.I. 2014a. The 527"
taxonomic status of the Pliocene capybaras (Rodentia) Phugatherium Ameghino 528"
and Chapalmatherium Ameghino. Ameghiniana 51: 173–183.  529"
Vucetich, M.G., Deschamps, C.M., Vieytes, E.C. and Montalvo, C.I. 2014b. Late 530"
Miocene capybaras (Rodentia, Cavioidea, Hydrochoeridae): skull anatomy, 531"
taxonomy, evolution and biochronology. Acta Paleontologica Polonica 59:517–532"
535.  533"
Webb, S.D. 1985. Late Cenozoic mammal dispersals between the Americas, In: Stehli, 534"
F.G. and Webb, S.D. (eds.), The Great American Biotic Interchange. New York 535"
Plenum Press. p. 357–386. 536"
Weber, M. 1928. Die Säugetiere. Einführung in die Anatomie und Systematik der 537"
recenten und fossilen mammalia. pp XII + 1-866. G. Fischer, Jena.  538"
Woodburne, M.O. 2010. The Great American Biotic Interchange: Dispersals, Tectonics, 539"
Climate, Sea Level and Holding Pens. Journal of Mammalian Evolution 17: 540"
245–264. 541"
Woodburne, M.O., Cione, A.L. and Tonni, E.P. 2006. Central American provincialism 542"
and the Great American Biotic Interchange. In: Carranza-Castañeda, O and 543"
Lindsay, E.H. (eds.), Advances in late Tertiary vertebrate paleontology in 544"
Mexico and the Great American Biotic Interchange. Universidad Nacional 545"
23"
"
Autónoma de México, Instituto de Geología and Centro de Geociencias, 546"
Publicación especial 4: 73–101. 547"
 548"
Captions for figures 549"
Fig. 1. Stratigraphic chart with the record of extinct capybaras, and the Global, North 550"
and South American stages/ages. Scales based on the International Stratigraphic 551"
chart (2013), Deschamps et al. (2013), Verzi and Quintana (2005), and Morgan 552"
(2008). 1, Guanajuato, Mexico; 2, 111 Ranch, Arizona; 3, Kissimmee River, 553"
Florida; 4, Macasphalt Shell Pit, Florida; 5, Inglis -1A, Citrus County, Florida.  554"
Fig. 2. Tooth nomenclature in left lower and upper teeth. 1, p4 MMP 236; 2, M1 MLP 555"
15-231a; 3, MLP 15-231a (reversed); pr.s.a., anterior secondary prism; pr.I, 556"
prism I; pr.II, prism II; h.1i., internal fifth fissure; h.2i. internal second fissure; 557"
h.3i., internal third fissure; h.5i., internal fifth fissure; h.f.e., external 558"
fundamental fissure; h.s.e., external secondary fissure; H.F.I., internal 559"
fundamental fissure; H.P.E., external primary fissure; H.S.E., external secondary 560"
fissure.  561"
Fig. 3. Lower cheek teeth. 1-2, Phugatherium dichroplax, F: AM 107689, right p4-m1 562"
and detail of p4; 3, P. cataclisticum P-14282 (holotype of Chapalmatherium 563"
irenense), R p4-m3; 4, P. saavedrai MNHN AYO 226, R p4-m3; 5, 564"
Hydrochoeropsis dasseni MACN 5302a right p4; 6, P. novum MMP 236 right 565"
p4-m3; 7, P. cataclisticum MLP 15-232a right p4-m3; 8, Neochoerus sp. MMH 566"
08-04-02, right p4-m3. Scale equals 2 cm. 567"
Fig. 4. Upper cheek teeth. 1-3, Phugatherium dichroplax. 1, F: AM 107694, left M1-568"
M2; 2, F: AM 107695, right M3 (reversed); 3, F: AM 107691, left M2-M3, 4, 569"
detail of part of M3; 5-10, left M3. 5, P. saavedrai, MNHN AYO 193; 6, P. 570"
24"
"
novum, Fcs 92-V-15-2; 7, P. cataclisticum, MLP 15-232a (reversed); 8, 571"
Hydrochoeropsis dasseni MACN 5302; 9, Neochoerus sulcidens; 10, 572"
Hydrochoerus hydrochaeris (both taken from Mones, 1991). Scale equals 2 cm. 573"
Fig. 5. Reduced strict consensus tree ignoring Allocavia, M. huemulensis, C. andinus 574"
and Xenocardia from the 4116 MPTs obtained in the combined phylogenetic 575"
analysis. 576"
 577"





Supplementary Information 1: Phylogenetic Analysis 
 
The combined dataset (modified of Vucetich et al., 2014) consists in 103 
morphological characters (Supplementary Information Online 2) concatenated with the 
DNA sequences of the four genes (12s, Cytb, Ghr, and Tth), scoring fossil taxa with 
missing entries for the DNA partitions. This dataset contained a total of 52 taxa and a 
total of 4303 characters. The combined matrix (Supplementary Information Online 3) 
was analyzed using equally weighted parsimony in TNT 1.1 (Goloboff et al. 2008a, b), 
treating gaps as missing data. The heuristic search consisted in 1000 replicates of a 
Wagner tree followed by TBR branch swapping, collapsing zero-length branches under 
strictest criterion. Some morphological characters were treated as ordered 
(Supplementary Information Online 2).  
The support values were calculated using Bootstrap and Jackknife resampling 
techniques and Bremer indices in TNT. Unstable taxa in the set of the most 
parsimonious trees (MPTs) were identified using IterPCR (Pol and Escapa, 2009) to 
derive an informative reduced consensus.  
The combined analysis resulted in a total of 4116 MPTs of 3182 steps and the 
strict consensus of all trees was calculated (Fig. S1.1). This consensus shows as 
monophyletic the subfamilies Caviinae and Hydrochoerinae, while the other taxa of the 
crown group form a basal polytomy due to the unstable fragmentary fossil taxa: 
Allocavia chasicoense Pascual 1962, Microcardiodon huemulensis (Kraglievich 1930), 
Cardiomys andinus Kraglievich 1930, and Xenocardia diversidens Pascual and 
Bondesio 1963. 
 
 
Figure S1.1. Strict consensus tree including all taxa of the combined phylogenetic 
analysis 
  
When the alternative positions of the unstable fragmentary fossil taxa are ignored, 
the reduced consensus tree reveals that all MPTs have a common topology that resolves 
the interrelationships of the three major lineages of Caviidae: Caviinae, Dolichotinae, 
and Hydrochoerinae (Fig. S1.2). 
The nodal support of the combined analysis was evaluated using Bremer support 
(Bremer 1994), bootstrap (Felsenstein 1985), and jackknife (Farris et al. 1996). The 
nodal support values were calculated in the reduced consensus trees ignoring the 
unstable taxa (Allocavia, M. huemulensis, C. andinus and Xenocardia). Bremer support 
values were calculated using the TNT script BREMER.RUN included in the TNT 
software package (Goloboff et al. 2008a,b). For both resampling techniques (bootstrap 
and jackknife) we performed 1000 replicates and a heuristic tree search. The support 
values are low for most nodes (within the crown group) in the reduced consensus with 
Bremer support values of 1 and only a few nodes with frequency values above 50% in 
the Jackknife and Bootstrap analyses (Fig. S1.2). 
 
 
 
 
Figure S1.2. Reduced strict consensus tree ignoring Allocavia, M. huemulensis, C. 
andinus and Xenocardia from the 24708 MPTs obtained in the combined phylogenetic 
analysis. The numbers in bold indicate Bremer indices, numbers in italics represent 
absolute jackknife values, and numbers in grey represent absolute bootstrap values. 
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Supplementary Information 2: Morphological Character List 
 
Characters with an asterisk (*) are considered "ordered" 
 
1. Mental foramen: absent (0); present (1). 
2. Location of the mental foramen on the anterior region of the dentary: close to the 
dorsal margin of the dentary and opening dorsolaterally (0); at the dorsoventral 
midpoint of the lateral surface of the dentary and opening laterally (1). 
3. Position of the mandibular foramen: behind the retromolar fossa (0); below the m3 
(1). 
4. Posteroventral projection of the posterior end of the mandibular symphysis: absent 
(0); present (1). 
5. Development of posteroventral projection of the posterior end of the mandibular 
symphysis in lateral view: well developed, forming an elongate peg exposed in lateral 
view (0); moderately developed, only a low bulge projects ventrally and is marginally 
exposed in lateral view (1). 
6. Labial edge of the condyle that is the insertion point of m. masseter posterior, in 
posterior view: projecting laterally with respect to wall of the dentary, forming small 
knob (0); lacking a distinct knob, continuous with lateral wall of the dentary (1).  
7. Medial edge of the condyle that is the insertion point of m. pterygoideus externus, in 
posterior view:  projecting medially forming a shelf that overhangs the medial surface 
of the dentary (0); poorly developed projecting medially forming a small knob with 
respect to medial wall of the dentary (1).  
8. Shape of the post-condylar process, in lateral view: squared-off, forming 
approximately a 90° angle (0); rounded (1).  
9. Length of the post-condylar process: equal or longer than the anteroposterior length 
of the condyle (0); shorter than anteroposterior length of the condyle (1). 
10. Height of the coronoid process compared to the position of the condyle: located at 
the same dorsoventral level as the condyle (0); located more ventrally than the condyle 
(1).  
11. *Anterior margin of the coronoid process: convex (0); straight (1); concave (2).  
 
 
 
(Continued) 
 
12. Dorsal end of the coronoid process: pointed and posterodorsally projected (0); 
pointed and dorsally projected (1); blunt (2). 
13. *Dorsoventral position of the mandibular notch: located above the occlusal surface 
of the dental series (0); located at the same height as the occlusal surface of the dental 
series (1); located ventral to the occlusal surface of the dental series (2).  
14. Shape of the mandibular notch: concave (0); almost straight (1).  
15. *Dorsoventral position of the anterior most point of the lunar notch: low, located 
ventral to the dorsoventral midpoint of the dentary (between the ventral edge of the 
dentary and the condyle) (0); located at the approximate dorsoventral midpoint of the 
dentary (1); high, located above the dorsoventral midpoint of the dentary (2).  
16. Posterior extension of the angular process: level with the post-condylar process (0); 
ending anterior to the post-condylar process (1); ending posterior to the post-condylar 
process (2).  
17 *Posterior extension of the root of the lower incisors: extending up to the level of 
m3 (0); extending up to the level of the posterior lobe of m2 (1); extending up to the 
level of the anterior lobe of m2 (2); extending up to the level of the posterior lobe of 
m1 (3); extending up to the level of the anterior lobe of m1 (4). 
18 *Location of the notch for the insertion of the tendon of the m. masseter medialis 
pars infraorbitalis with respect to the toothrow: between p4 and m1 (0); below m1 (1); 
between m1 and m2 (2).  
19 *Notch for the insertion of the tendon of the m. masseter medialis pars 
infraorbitalis: connected to the masseteric crest (0); isolated, located between the 
massteric crest and the horizontal crest (1); connected to the horizontal crest (2).  
20 *Development of the masseteric crest: well developed, forming a shelf that projects 
laterally with respect to the lateral surface of the dentary (0); forming a well-developed 
ridge that fails to project with respect to the lateral surface of the dentary (1); absent or 
poorly developed as a thin and low ridge (2).  
21. Shape of the lateral crest (sensu Woods, 1972): straight, projecting anteroventrally 
from the base of the coronoid process (0); curved, deflecting anteroventrally from the 
base of the coronoid process (1).  
22. *Anterior origin of the masseteric crest with respect to the toothrow: below m1 (0); 
below m2 (1); below m3 or posteriorly to m3 (2).  
(Continued) 
 
23 *Posterior extension of the horizontal crest, in lateral view: extending up to the 
anterior margin of the mandibular condyle (0); approximately ending at the 
anteroposterior midpoint of the mandibular condyle (1); extending up to the posterior 
margin of the mandibular condyle (2).  
24 *Development of the horizontal crest: absent or extremely reduced (0); present as a 
low and broad ridge (1); present as a conspicuous crest, forming a laterally projected 
shelf but lacking a dorsal fossa (2); well developed, forming a laterally projected shelf 
and bearing a fossa on its dorsal surface (3).  
25. Depth of the fossa located dorsal to the horizontal crest with respect to the 
dorsoventral depth of the notch for the insertion of the tendon of the m. masseter 
medialis pars infraorbitalis: notch deeper than fossa (0); fossa deeper than notch (1); 
notch and fossa equal in depth (2).  
26. Alveolar protuberances (ventral outgrowth of the base of some molariform alveoli 
that projects ventrally from the ventral surface of the dentary): absent (0); present (1). 
27. Development of alveolar protuberances: present as a small but distinct convexity on 
the ventral margin of the dentary (0); present as well-developed bulge on the ventral 
margin of the dentary (1). 
28. *Degree of hypsodonty: slightly hypsodont, having the root and the anteroposterior 
length of the occlusal surface longer than the height of the crown (0); mesodont, having 
the root and the anteroposterior length of the occlusal surface approximately equal to 
the height of the crown (1); protohypsodont, having the root and the anteroposterior 
length of the occlusal surface less than half the height of the crown (2); euhypsodont, 
lacking roots (3).  
29. Developments of lobes in m1-m2: incipient lobes (0); developed lobes (1). 
30. Constriction of the apex in each lobe of the m1-m2: absent (0); present (1). 
31. Shape of the anterior lobe of m1-m2: triangular (0); heart-shaped (1); lanceolate 
(leaf-shaped) (2); laminar (3). 
32. Shape of the posterior lobe of m1-m2: triangular (0); heart-shaped (1); complex 
heart-shaped (2). 
33. Shape of the anterior lobe of M1-M2: heart-shaped (0); laminar (1); lanceolate 
(leaf-shaped) (2). 
34. Shape of the posterior lobe of M1-M2: triangular (0); heart-shaped (1). 
(Continued) 
 
35. Lobes in p4: two incipient lobes (0); two well-developed lobes, but lacking an 
anterior projection (1); two well-developed lobes and one incipient anterior projection 
that is not separated from the anterior lobe by an interprismatic furrow (2); two well-
developed lobes and one developed anterior projection separated from the anterior lobe 
by a well-developed interprismatic furrow (3); three lobes (4). 
36. Number of lobes in P4: one (0); two (1). 
37. Number of lobes in M3: one (0); two lobes with an incipient posterior projection 
(1); two lobes with a developed posterior projection (2); 3-4 with posterior projection 
(3); 5-6 with posterior projection (4); 7-10 with posterior projection (5); more than 10 
lobes. 
38. Longitudinal furrow opposite to hypoflexus/id: absent (0); present (1). 
39. h.s.i. in m1-m2: absent (0); present (1). 
40. Depth of h.s.i. in m1-m2: shallow (0); less than 50% (1);  approximately half of 
the prisms (50%) (2); more than 50% of the prism but not splitting (3). 
41. h.t.i. in m1-m2: absent (0); present (1). 
42. Depth of h.t.i. in m1: up to 50% of the prism (0); crossing the prism but not 
splitting (1); crossing and dividing the prism (2). 
43. Depth of h.t.i. in m2: up to 50% of the prism (0); crossing the prism but not 
splitting (1); crossing and dividing the prism (2). 
44. Depth of h.s.i. respect to h.t.i. m1: equally deep (0); h.s.i. shallower than h.t.i. (1). 
45. h.p.i. in m1-m2: absent (0); present (1). 
46. Depth of h.s.i. respect to h.p.i. m1: equally deep (0); h.s.i. shallower than h.p.i. (1). 
47. Depth of h.p.i. in m1-m2: shallow (0); up to 25% (1); up to 50% (2); reaching the 
labial end (3); dividing the prism (4). 
48. h.s.e. in m1-m2: absent (0); present (0). 
49. Depth of h.s.e. in m1-m2: shallow, not surpassing the labial end of the h.p.i. (0); up 
to 50% of the width of the tooth (1). 
50. H.P.E. in M1-M2: absent (0); present (1). 
51. H.S.E. in M1-M2: absent (0); present (0). 
52. Depth of H.P.E. respect to H.S.E.: equally deep (0); H.P.E. deeper than H.S.E. (1); 
H.S.E. deeper than H.P.E. (2). 
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53. *Transverse extension of the hypoflexus/id: transversely shorter than half of the 
width of the crown (0); extending from the margin up to the transverse midpoint of the 
crown (1); extending beyond the transverse midpoint of the crown (2); crossing 
completely the tooth (3). 
54. Shape of the hypoflexus/id in occlusal view: very narrow and short (0); V-shaped 
(1); narrow and very long (2); funnel shaped (3); canal shaped (4); V-shaped with blunt 
end (5). 
55. Transverse dentine crest on the occlusal surface, located at the middle of each 
molar lobe: absent (0); present (1). 
56. Length of p4-m1 with respect to the length of the m2-m3 (Wood and Patterson, 
1959): p4-m1 shorter than m2-m3 (0); p4-m1 approximately equal to m2-m3 (1).  
57. Relative size of lower molars: m1<m2>m3 (0); m1<m2<m3 (1); m1=m2<m3 (2); 
m1=m2=m3 (3). 
58. Relative size of the upper molars: P4<M1<M2 (0); P4>M1<M2 (1); P4>M1=M2 
(2); P4>M1>M2 (3). 
59. Replacement of deciduous premolar: unreplaced (0); with replacement (1).  
60. Type of replacement: postnatal replacement (0); prenatal replacement (1). 
61. Orientation of left and right molar series: parallel to each other (0); anteriorly 
convergent (1). 
62. Cement in late ontogenetic stages: absent (0); present (1).  
63. Cement in young-adult ontogenetic stages: absent (0); present (1). 
64. Cement in juvenile ontogenetic stages: absent (0); present (1). 
65. Distribution of enamel in molars: covering the entire crown (0); interrupted at the 
base of the lingual wall (1); interrupted at the base and the corner of the lingual wall 
(2); interrupted at the base and in two strips (3); interrupted along the entire labial wall 
of the upper molars (lingual of the lower molars) except for the flexus/ids opposite to 
the hyopflexus/id (4); interrupted along the entire lingual wall and anterolingual and 
posterolingual walls (5). 
66. Fossettes/ids in late ontogenetic stages: present (0); absent (1).  
67. Fossettes/ids in young-adult ontogenetic stages: present (0); absent (1).  
68. Fossettes/ids in juvenile ontogenetic stages: present (0); absent (1). 
69. Mesofossettid in young-adult stages: present (0); absent (1). 
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70. Length of the upper diastema: equal or longer then the molariform series (0); 
shorter than molariform series (1). 
71. Apex of mesopterygoid fossa with respect to M2: level with M2 (0); apex in front 
of M2 (1). (Quintana 1998: character 2).  
72. Shape of the apex of mesopterygoid fossa: acuminate (0); curved (1); plane (2). 
73. Margens of the mesopterygoid fossa: convergent (0); subparallel (1). 
74. Articulation of nasals with respect to premaxillae: nasals articulate with premaxillae 
throughout their length (0); anterior half of nasals do not articulate with premaxillae 
(1). (Quintana 1998: character 6) 
75. Shape of frontals: not convex (0); convex (1); markedly convex posteriorly (2). 
(Quintana, 1998: character 15) 
76. Interorbital width: longer or equal to braincase (0); shorter than braincase (1). 
(Quintana 1998: character 14).  
77. Length of incisive foramina: long, <50% (0); short, >50% (1).  
78. Palatal concavity: plane (0); only anterior portion concave (1); concave (2). 
(Quintana 1998: character 24) 
79. Position of upper incisors: orthodont (0); inclined (1). (Quintana 1998: character 
35) 
80.  Enamel of upper and lower incisors: uncolored (0); with color (1). (Quintana 1998: 
character 36) 
81. Position of the boundary between the mastoid and paraoccipital processes: at the 
same level or above the external auditory meatus (0); beneath the external auditory 
meatus (1). (Ubilla et al. 1999: character 15) 
82. Length of ulna bone with respect to length of skull: ulna less or same than skull (0); 
ulna greater than skull (1). (Quintana 1998) 
83. Length of shin bone with respect to length of skull: shin bone less than skull (0); 
shinbone greater than skull (1). (Quintana 1998) 
84. Length of radius with respect to length of humerus: radius less than humerus (0); 
radius greater than humerus (1). (Quintana 1998) 
85. Area between temporal fossae: plane interposed (fossae do not merge on the middle 
line) (0); sagittal crest (1). 
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86. Development of the temporal fossae: shallow (0); deep (1). 
87. Orientation of the posterior projection of the posterior lobe of M3: antero-posterior 
(0); transverse (1). 
88. Length of the lower diastema: equal or shorter than molariform series (0); longer 
than the molariform series (1).  
89: Dorsal margin of the lower distema: oblique (0); subplane (1) 
90: Ventral margin of the lower diastema: oblique (0); subplane (1)  
91: C3: absent (0); present (1). New character 
92: C3 development: normal (0); long (1). New character 
93: *External fissures in prisms of M3: ephemeral or absent (0); present (1). New 
character 
94: p4: simple (0); complex (1). New character 
95: m3: simple (0); complex (1). New character 
96: Transversal extension of the external fissure in complex m3: up to 75% (0); more 
than 75% (1). 
97: First five laminar prisms in M3 when have more than 10 laminar prisms: ephemeral 
or absent (0); shallow (1); deep (2). New character 
98: h.5i. in complex p4: absent (0); shallow (1); deep (2). New character 
99: h.2i.: shallow (0); deep (1). New character 
100: h.3i.: shallow (0); deep (1). New character 
101: depth of h.2i. respect to h.3i.: h2.i deeper h.3i (0); equally deep (1); h2.i shallower 
h.3i (2). New character 
102: Location of h.2i. in complex p4: PrI (0); Pr.II (1). New character 
103: Orientation of h.2i. and h.3i.: parallel (0); convergent (1). New character 
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Proechimys	 0?011000000000000000000000?000????0?000?0???0??0?00?0000000?000000000000000100?1????00?000?????????????8
Cuniculus	 1000?101100210103001001110?100????0?000?0???0??0?[0 1]0?00000110000000010010001100011???11?000?????????????9
Dasyprocta	 1000?111012201010000000000?100????0?000?0???0??0?00?00010110000000000011?01110010???10?000?????????????10
Asteromys_punctus	 10111???????????100110?120?11000??1??00?0???0??0?0??01010?10?00000000??????????????????????????????????11
Chubutomys_simpsoni	????????????????????1??????211[0 1][0 1]?????00?0???0??0????230??????11?2?001??????????????????????????????????12
Chubutomys_leucoreios	 10111???????????110111?110?21100??1??10?0???0??0????11000?10??000?001??????????????????????????????????13
Chubutomys_navaensis	 10?11???????????120111?1?0?210[0 1][0 1]??1??00?0???0??0????22000?10?11?3?001??????????????????????????????????14
Luantus_initialis	 ???????????????????????????111002110100?0???0??0?00?1100?010?10010000?????????????????0????????????????15
Luantus_minor	 ????????????????1101?1???0?21100????100?0???0??0????110??????10000000?????????????????0????????????????16
Luantus_propheticus	10111???????????110111?210?2110[0 1]0110110?0???0??0?00?11001010111020000?????????????????0????????????????17
Luantus_toldensis	 ???????????????????????????211[0 1][0 1]0110110?0???0??0?00?210???10?11131000?????????????????0????????????????18
Phanomys_mixtus	????????????????2?0??????0?211[0 1][0 1]0110110?0???0??0?00?22001010?11151001?????????????????0????????????????19
Phanomys_vetulus	 ???????????????????????????211[0 1][0 1]0110110?0???0??0?00?220???10?11151001?????????????????0????????????????20
Eocardia_fissa	 101101??????????220111?2210311110110110?0???0??0?00?220010101111[4 5]110101??011?10?????100000?????????????21
Eocardia_montana	 101101???11210??12001102211311110120100?0???1?[0 1]0?00?220010101111[4 5]11010????11?10?1???100000?????????????22
Eocardia_excavata	 10110???????????220011?220?311110120110?0???0??0?00?220010101111[4 5]1101??????1????????100????????????????23
Eocardia_robusta	 10111???????????320111?2210311110120200?0???1?10?00?23001010111141??10????1???0?????100????????????????24
Eocardia_robertoi	 ???????????????????????????311??012021???????????00?220??010?11141101?????????????????0????????????????25
Schistomys_erro	101110?1101100??2200111220?311110121110?0???0??0?00?220010101111[4 5]1101?1???11?1??????100000?????????????26
Schistomys_rollinsii	 ???????????????????????????31???01?111???????????00?220??010111?[4 5]1??101???11?10?????100????????????????27
Matiamys_elegans	 ???????????????????????????311??01?021???????????00?220??010111?411010????1???0?????100????????????????28
Guiomys_unica	 101?????????????121212?3210311110131200?0???1?10?00?230120??111141111?1??????1????????0????????????????29
Microcardiodon_williensis	 1[0 1]1?????????????220101?1210311?1??11?0??0???1?10????23001????1??411?1??????????????????????????????????30
Orthomyctera_chapadmalense	 1110?1011022001?22220213211311110121210?0???0??0?00?231122??111?411?100??011?0???????01000?????????????31
D.patagonum	1110?1111020002222220?13211311110121210?0???0??0?00?2311221111114111100??010000111111?1000?????????????32
D.salinicola	 1110?1111020002222220??3211311110121210?0???0??0?00?2311221111114111100??11000011111?01000?????????????33
Prodolichotis_pridiana	 1010?11[0 1]01120[0 1]1222[1 2]21223210311110131210?0???0??0?00?220121??111?411?101??001010?1?????0000?????????????34
Allocavia_chasicoense	 ???????????????????????????31???01?1?1???????????00?23???????11?41?????????????????????????????????????35
Paleocavia	 11111???????21??312212?3111311212111200?0???1?10?01?2311?21?1111411111????11??0???????0????????????????36
Dolicavia_minuscula	111111111?1?211031220?03110311110131200?0???1?00?01?231122??111?411?11220?2100101000000000?????????????37
Microcavia_chapalmalensis	 11?110?11000201232020202?103112101?1200?0???1?10?01?2310??1?1111411110???011??001?????0????????????????38
M.australis	111110011010202242220203100311210121200?0???1?10?01?23101210111141111020002100001000010????????????????39
Cavia_tschudii	 11110?001010202221220223110311311111100?0???1?20?01?2211??1?1111411110????????????????0000?????????????40
C.aperea	 101100001110202220220203110311311111100?0???1?20?01?2211321111114111101[1 2]101102001000000000?????????????41
G.musteloides	 111110011010012210220223010311210121200?0???1?10?1102311121111114111101[0 1]10111[0 2]?11000100000?????????????42
G.spixii	 111101[0 1]11011112211220223210311210121200?0???1?10?1102311121?11114111?0???011??101?????0000?????????????43
K.rupestris	1110?00001?120124122020320?31111014120[0 1]00???1100?11023010111111151111000000112010000000000?????????????44
Cardiomys_chasico	 1110?????????????02202?321[0 1]311110141300?0???1??0?112230?32??111?4111103??00??1??????111000?????????????45
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Phugatherium_novum	 1110????????????31220??320?3101201416013112111411111340013??111?41111042100012??0???00?111111110211110146
H.hydrochaeris	 11110111101220224122021320?310120141601312[1 2]011411111340013111110411111421000120?000000?0000?0111021121?47
Cardiatherium_chasicoense	 11?1011?????????212202?310?310120141401110001131011125001???11114111??4??????2?????????000101110?00020148
Phugatherium_cataclisticum	 1110?1????????223122?21320?3101201416013111011411111340013??111141111?421????2?????????111111110221100149
Phugatherium_saavedrai	 ?????????????????122?2?3?0?31012014?601311101141111?????????????4?????????????????????????121110201110150
Neochoerus_	1111011??01?2?2?4122021320?3101201416013112111411111340013??111?411111421??0?2??????01?0000?0111021121?51
Xenocardia_diversidens	 ???????????????????????????310??21?140???????????112220??3??111??11???4??????1????????1????????????????52
Caviodon_pozzii	111?????????????40220??311031011014140120???1020?110230??1??111??11??14100?01?????????1??????00????????53
Caviodon_cuyano	?????????????????02????3???31011014140120???1020?110230121??111??11???411????1????????1??????00????????54
Procardiomys_martinoi	 1110????????????3???0????1?31111014130100???1100?[0 1]12230?22??111??11???3??????2????????1??????00????????55
Cardiomys_andinus	 ???????????????????????????31111?????0100???1100????230??????11??11????????????????????????????????????56
Microcardiodon_huemulensis	 ???????????????????????????31111?????00?0???1?00????230??????11??11????????????????????????????????????57
Hydrochoeropsis_dasseni	???????????????????????????31012014160???????????111340??3??111?411??02??00012?????????????111??121100058
Phugaterium_dichroplax	 11?0????????????3122?????0?3101201416013111011411111340?????111?411?1?4?1????2????????????121110221100159
60
&[dna]61
Proechimys       ???????????????????????????????????GCAAGAGTCATCACTCCTG?TGAGAATGCCCTACAAATCTT????ATAGATCCAAAGGAGCAGGTATCAAG??CACACCCA??CGGTAGCTCATAACACCTTGCTTTGCCACACCCCCACGGGAC?ACAGCAGTAACTAAAATTAAGCTATAAACGAAAGTTTGACTAAGTTATGCCATTCTTATTCTAAGGGTTGGTAAATCTCGTGCCAGCCACCGCG?TCATACGATTAACCCTAATTAATAAATTT?CGGCGTAAAGAGTGTT??AAAAACTAAACAAA??ATAAGACTAAATTTTACCCAAGTCGTAAAAAACATCAGGTAAAAACA?AGCCCGTTAACGAAAGTAGTCTTAATAATCATGAAAACACCAAAGCTGAGATCCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACACAAATATTT?TATAACAAAAATATTCGCCAGAGAACTACTAGCTACAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTAAACCCATCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCACTTCTCGCTAATTCAGTTTATATACCGCCATCTTCAGCAAACCCCCACAGGGAATTAAAGTAAGCACAATTATTAT?CATAAAAACGTTAGGTCAAGGTGTAACCAATGAAGTGGGAAGAAATGGGCTACATTTTCTTTTACAAGAACACATACAACAGTTACCCTTATGAAAA?TTAAGGGTTTAAGGAGGATTTAGTAGTAAATTAAGAACAGAGAGCTTAATTG??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????62
C.aperea         CAGCCTTTTTATTAGCTGTCTGCAGGATTATACATGACAAAATCCCTACACCGG?TGAGAATGCCCTCTGTACCAC??ACTTAGGTTTAAAGGAGCGGACATCAAG??CACACTGC?TAAGTAGCTCACGACGTCTTGCTTTGCCACACCCCCACGGGAG?ACAGCAGTAATAAAAATTAAGCAATAAACGAAAGTTTGACTAAGTCATGCAGC??????AATCAGGGTTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTGACCCTAGTTAATAAATCC?CGGCGTAAAAAGTGTTTTGG?AACTATAAAAA??ATAAGACTAATCCTTGTCTAAGTTGTAGAAAACTCTAGACA?CGGTAGAAACCATAAACGAAAGTAGTTTTAATAAGTCCGA?CACACGAAAGCTAAGGCCCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACACAAAAACTTACATAACAAAAGATTTCGCCAGAGAACTACTAGCAATAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCGCCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTCACCTCTCCTTGCTAATTCAGCCTATATACCGCCATCTTCAGCCAACCCTATTATGGAAACAAAGTGAGCGCAAGTACACTACATAAAAACGTTAGGTCAAGGTGTAGCCAATGGAGAGGGAAGAAATGGGCTACATTTTCTTAC?CCAAGAACA?TTAAACGCAAATCTTTATGAAAT?TCAAAGATCTAAGGAGGATTTAGTAGTAAATCAAGAATAGAGAGCTTGATTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTATCCAAGGGTTT?TGTACA?AA??????CTAACAAATATTAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??63
M.australis      TGGCCTTTTTATTAGTTGTCTGCAGAATTATACATGCAAAAATCCCTATACCGG?TGAGAATGCCCTCTATGTTTC??ATTGCAATCAAGAGGAGTTGGCATCAAG??CACACTAA?AGAGTAGCTCATAACGCCTTGCTTCGCCACACCCCCACGGGAG?ACAGCAGTAATAAAATTTAAGCTATGAACGAAAGTTTGACTAAGTCATGCAGC??????CACTAGGGTTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAATTAATAAAACC?CGGCGTAAAAAGTGTTTTAG?AAATATAGTAA??ATAAGATTAAACTCCATCTAAGTTGTAAAAAACTATAGACA?AAGTATAAATCAAAAACGAAAGTAATCTTACCATGTCTGAACACACGAAAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACATAAAAGACTATGTAACAAAGACTTTCGCCTGAGAACTACTAGCAACAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATATACCTCACCACCCCTTGCTAATTCAGCCTGTATACCGCCATCTTCAGCAAACCCAATTATGGAAACAAAGTAAGCGCAAGCACATCACATAAAAACGTTAGGTCAAGGTGTAGCCAATGGGATGGGAAGAAATGGGCTACATTTTCTTAT?CAAAGAACA?TTAAACGCAAGCCCTTATGAAACCTTGAGGGACCAAGGAGGATTTAGTAGTAAATCAAGAATAGAGAGCTTGATTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTATTTAAGAATTC?AACCTAGAA??????TCAACACATATGAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??64
G.musteloides    TAGCCTTTTTATTAGTTATTTGTAAACTTATACATGCAAGTATCATCACACCGG?TGAGAATACCCTCTAAACCTG??TCACAGGTTAAAAGGAGTTGGTATTAAG??CACGCTACTAAAGCAGCTCATAACACCTTGCTTAGCCACACCCCCACGGGAA?ACAGCAGTAATAAAAATTAAGCAATAAACGAAAGTTTGACTAAGTTATACAATCT????AATTAGGGTTGGTTAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCATATTAATAAATGTACGGCGTAAAA?GTGTTTTAGCAATTACAACAA??ATTAGGTTAAATTTTGTCTAAGCTGTAAAAAGCTTTAGGCGTAAACATAAATCAAAAACGAAAGTAACCTTAATATAGCTGAATACACGAAAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCGTAAACAAAAAAACTCAAACAACAAGAGTTTCCGCCCGAGAACTACTAGCAATAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTTACCATTCCTTGCTAATTCAGCCTATATACCGCCATCTTCAGCAAACCCAATCATGGAATCAAAGTAAGCTTAATTATCATGCATAAAAACGTTAGGTCAAGGTGTAGCTAATGGAATGGAAAGAAATGGGCTACATTTTCTTAC?TAAAGAACAATTTAACGAAAATCTTTATGAAAT?TTAAAGATTAAAGGAGGATTTAGTAGTAAACTAAGAATAGAGAGCTTAGTTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTATTTAATTACTT?AATAATAAC??????TATGCATATATAAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??65
G.spixii         TAGCCTTTTTATTAGCTATTTGTAAACTTATACATGCAAGCATCCCCACACCAG?TGAGATTACCCTCTAGATCTA??CCA?AGGTCAAAAGGAGTTGGTATCAAG??CACACTAC?AAAGTAGCTCACAACACCTTGCTTAGCCACACCCCCACGGGAA?ACAGCAGTAATAAAAATTAAGCAATAAACGAAAGTTTGACTAAGTTATACAATTT????ATATAGGGTTGGTAAATCTCGTGCCAGCCACCGCGGTCATACGGTTGACCCGTGCTAATAAACATGCGGCGTAAAA?GTGTTTTAGTAAATGCTATAA??ATTAGGTTAAATTTTACCTAAGCTGTAAAAAGCTTTAGGTATTAATATAAATCAAAAACGAAAGTAACCTTAATATATCTGAACACACGAAAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGTCGTAAACAAAAAAACTTAGACAACAAGAGTTTTCGCCTGAGGACTACCAGCAACAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTTACCACCCCTTGCTAATTCAGCCTATATACCGCCATCTTCAGCAAACCCAATCATGGAATCAAAGTAAGCATAAACACCATACATAAAAACGTTAGGTCAAGGTGTAGCCAATGGGGTGGAAAGAAATGGGCTACATTTTCTTAT?AAAAGAACAATTTAACGGAAGCCTTTATGAAAC?CGAAAGGCCCAAGGAGGATTTAGTAGTAAACTAGAAATAGAGAGCTTAGTTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCCCAAGTATTCAAATATTTTAATAATAAA??????TCATAATATACAAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??66
D.patagonum      CAGCTTTTTTATTAGTTGTCTGCAAAATTATACATGCAAGAGTCATCACACCAG?TGAGAATGCCCTTTAAGCCTT??ACA?AAACTAAAAGGAGCAGGTATCAAG??CACACTAC?AAAGTAGCTCATAACACCTTGCTTCGCCACGCCCCCACGGGAATACAGCAGTAATAAATATTAAGCAATAAACGAAAGTTTGACTAAGTTATGCAGCC??????TTCAGGGTTGGTAAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAACTAATAAATATCCGGCGTAAAAAGTGTTTTAG?AGGCATGAATG??ATAAGACTAAATTTTATCTAAGTTGTAAAAAACTCCAGATA?CAATTGAAACCAAAAGCGAAAGTAGTCTTAATATATCTGAACACACGAAAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACTTTAAAATTCATACAACAAGAATCTTCGCCCGAGGACTACTAGCAATAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTGTAATCGATAAACCCCGATATACCTCACCACTTCTTGCTAATACAGCCTATATACCGCCATCTTCAGCAAACCCAATCATGGAACCAAAGTAAGCAAAAGTATCTTGCATAAAAACGTTAGGTCAAGGTGTAGCCAATGAAGTGGAAAGAAATGGGCTACATTTTCTTAC?CAAAGAACA????TACGCAAATCTTTATGAAAA?TTAAAGACTCAAGGAGGATTTAGTAGTAAATTAAGAATAGAGAGCTTAATTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTACCCAAAAATCTAAAAA?TTAA????AATTAATATGTACAAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??67
D.salinicola     TGGCTTTTTTATTAGTTATTTGCAGAATTATACATGCAAGAGTCATCGAACCGG?TGAGAATGCCCTTAAAACCTT??ACA?AGGCTAAAAGGAGCAGGTATCAAG??CACACTAC?AAAGTAGCTCACAACACCTTGCTTCGCCACACCCCCACGGGAATACAGCAGTAATAAATATTAAGCAATGAACGAAAGTTTGACTAAGTCATGCAATCA????TTTTAGGGTTGGTAAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAACTAATAAACATTCGGCGTAAAGAGTGTTTTAG?AGGTTTAAAAACTATAAGACTAAGCTTTATCTAAGTCGTAAAAAACTCTAGATA?AAATTAAAACCAAAGACGAAAGTAATCTTAGTATATCTGAACACACGAAAGCTAAGACTCAAACTGGGATTAGATACCCCACTATGCTCAGCCGTAAACCTTAAAATTCATACAACAAGAATTTTCGCCCGAGAACTACTAGCAATAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTATAATCGATGAACCCCGATATACCTCACCACTTCTTGCTAATACAGCCTATATACCGCCATCTTCAGCAAACCCAATTATGGGATCAAAGTAAGCACAAATACCTTACATAAAGACGTTAGGTCAAGGTGTAGCTAATGAAGTGGGAAGAAATGGGCTACATTTTCTTAC?CAAAGAACA???ACACGCAAATCTTTATGAAAA?CTAAAGATCTAAGGAGGATTTAGTAGTAAATTAAGAATAGAGAGCTTAATTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTACTAAGGATTTTCAAAACTTTA????AATCAACATGCATAAGAGGAGACAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??68
H.hydrochaeris   ???????????????????????????????????GCAAGAGTCATCGCCCCGG?TGAAAATGCCCTCTAAACCAC??ATA?CGGATAAAAGGAGCGGGTATCAGGCGCACACCAC?AAAGTAGCCCATAACACCTTGCTTCGCCACACCCCTACGGGAG?ACAGCAGTAACAAAAATTAAGCAATAAACGAAAGTTTGACTAAGTCATGTAGCTA????T?TAAGGGTTGGTAAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAACTAATAAACTTCCGGCGTAAAAAATGTTTTAG?AGATATAAAAA??ATAAGATTAAACTCTATCTAAGTTGTAAAAAACACCAGATA?AAATGTAAGTCAATAACGAAAGTAATCTTAATACCTCTGAATACATGAAAGCTAAGACTCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACATAAAAGTTCACATAACAAGAACTTTCGCCCGAGAACTACTAGCAACAGCTTAAAACTCAAAGGACTTGGACGGTGCTTTATATCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTCACCACTTCTTGCTAATTCAGCCTATATACCGCCATCTTCAGCAAACCCAATCATGGCAACAAAGTAAGCACAAACATATTACATAAAAACGTTAGGTCAAGGTGTAGCTAATGAAGTGGGAAGAAATGGGCTACATTTTCTTAC?CAAAGAACA??TAAACGTAAATCTTTATGAAAC?CTAAAGATAGAAGGAGGATTTAGTAGTAAATTAAGAATAGAGAGCTTAATTG??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????69
K.rupestris      TGGCTTTTTTATTAGTTATTTGCAGAATTATACATGCGAGAGTCATCATACCAG?TGAGAATGCCCTCTAAACCAT??ATA?CGGCTAAAAGGAGCGGACATCAAG??CACACTAC?AAAGTAGCTCATAACGTCTTGCTTAGCCACACCCCCACGGGAA?ACAGCAGTAATAAGAATTAAGCAATAAACGAAAGTTTGACTAAGTCATGCAACCT????TCTAAGGGTTGGTAAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAACTAATAAACTTCCGGCGTAAAAAATGTTTTAG?AGAACATAAAA??ATAAGATCAAATTTTATCTAGGTTGTAAAAAACTACAGATA?AAGCGTAAACCAGAAACGAAAGTAATCTTAACACATCTGAATACATGAAAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCATAAACACAAAAATTTATACAACAAAAATTTTCGCCTGAGAACTACTAGCCACAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTATACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTCACCACTTCTTGCTAATACAGCCTATATACCGCCATCTTCAGCAAACCCAATCATGGAAACAAAGTAAGCACAAATATATCATATAAAAACGTTAGGTCAAGGTGTAGCCAATGAAGTGGGAAGAAATGGGCTACATTTTCTTTC?CAAAGAACAA?TAAACGCAAATCTTTGTGAAAC?CCAAAGATACAAGGAGGATTTAGTAGTAAATTAAGAGTAGAGAGCTTAATTGAACTAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTACCTAAAAATTTTACAAACCTAGAAAAATTAACAAATATGAGAGGAGATAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGA??70
Dasyprocta       TGGCCTTTTTATTAGTTAAATGTAAAATTATACATGCAAGACTCCTCTCCCCGGGTGAAAATGCCCTTTTAACCAC??AAA??GRATGAAAGGAGCGGGTATCAAG??CACACTAA?TTAGTAGCTCACAACGCCTTGCTTTGCCACACCCCCATGGGAA?ACAGCAGTAATAAAAATTAAGCAATAAACGAAAGTTTGACTAAGTTATACACTAGC???AAAAAGGGTTGGTAAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAACTAATAAAACC?CGGCGTAAAGAGTGTTTTAG?AAAAACATAAA??ATAAGACTAAAATTTATCTAAGTCGTAGAAAACACCAGATA?AAATACATACTG?AAACGAAAGTAGTCTTACTATATCTGAATACACGAAAGCTAGAATCCAAACTGGGATTAGATACCCCACTATGCCTAGCCATAAACATAAAAATTT?TATAACAAAAATTCTCGCCCGAGAACTACTAGCCACAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTTACACCCACCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATACACCTCACCACCCCTTGCTAATTCAGCTTATATACCGCCATCTTCAGCAAACCCTATTATGGAACAACAGTAAGCTTAACTATCAACAATAAAAACGTTAGGTCAAGGTGTAGCCTATGGGGTGGGAAGAAATGGGCTACATTTTCTTAT?CAAAGAACA?TTCTACGCAAATCCTCATGAAAC??TGAGGATATAAGGAGGATTTAGTAGTAAATTAAGAACAGAGAGCTTAATTGAACCAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCCTCAAGTGTTCAAAAATTC??ACCCAAAA???????CAACA?ACACAAGAGGAGATAAGTCGTAACAAGGTAAGTATACTGGAAAGTGTACTTGGA??71
Cuniculus        TAGCCTTTTTATTAGTTGTTCGCAAAATTATACATGCAAGAATCACCATGCCAG?TGAGAAAGCCCTCTAAGCCTACAAAACAGGCCGAAAGGAGCAGGTATCAAG??CACACCTA?CCGGTAGCTCACAACATCAGGCCCAGCCACACCCCCACGGGAG?ACAGCAGTAACCAATATTGAGCAATGAACGAAAGTTTGACTCAGTTATGCAATACA???AACAAGGGTTGGTCAATTTCGTGCCAGCCACCGCGGTCATACGATTAACCCTAACTAATAAACCT?CGGCGTAAAAGGTGTTTTAGGAAAAAATAAAAA?ATAAGACTAAATTTCACCTAAGTCGTAAAAAACTCTAGGCG?AAACATGAAACACGAGCTAAAGCCGTCTTAACCTGCCTGAACACACGAAAGCTAAGACTCAAACTGGGATTAGAGACCCCACTATGCTTAGCCGTAAACATAAAGATTT?TACAACAAAAATTTTCGCCCGAGAACTACTAGCAATAGCTTAAAACTCAAAGGACTTGG?CGGTGCTTCACACCCACCTAGAGGAGCCTGTTCTATAATCGATACACCCCGATCCACCTCACCACCTCTTGCCAATTCAGCCTATATACCGCCATCTTCAGCAAACCCAATTATGGAACAAAAGTAAGCACAAGCACTTCACGTAAAAACGTTAGGTCAAGGTGTAGCCAATGAAGTGGGAAGAAATGGGCTACATTTTCTTAAACAAAGAACA?TTTCACGCAAGTTTCTATGAAAT?CTAAAAACCCAAGGAGGATTTAGTAGTAAATTAAGAGTAGAGAGCTTAATTGAACCAGGCCATGAAGCACGTACACACCGCCCGTCACCCTCTTCAAGTATCTAAGCCATGAGCAACACAA??????????????TGCAAGAAGAGATAAGTCGTAACAAGGTAAGCATACTAGAAAGTGTGCTTGGAAA72
73
&[dna]74
Proechimys      ATG?CCAACGTACGAAAATCCCACCCTCTAATCAAAATCATTAACCACTCTTTCATTGATTTGCCCACTCCATCTAATATCTCAGCATGATGAAATTTCGGTTCTTTATTAGGTGTATGTTTAGTCATCCAAATTATCACCGGGTTATTTCTAGCCATACACTATACTGCAGACACAACCACAGCCTTCTCATCTGTTGCACATATTTGCCGAGACGTAAACTACGGTTGACTAATCCGATATGCACACGCCAACGGAGCATCAATATTCTTCATCTTCCTTTATTTTCACATTGGACGAGGCCTTTACTATGGGTCTTACACTTTCATAGAAACTTGAAACGTAGGAGTAATTTTATTATTCGCAGTAATAGCTACTGCCTTTATAGGGTATGTCCTCCCATGAGGACAGATATCTTTCTGAGGTGCAACAGTCATTACTAACCTACTTTCAGCTATCCCTTATATTGGTCCTACCCTCGTAGAATGAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCTTAACACGATTCTTTGCTTTTCACTTCGTATTGCCCTTTATTATTACCGCAATAGTTATAATCCACCTACTATTTCTTCACGAAACAGGATCAAACAACCCTTCAGGATTAAATTCAAATTCAGACAA?ATCCCATTCCACCCTTATTATACAATTAAAGACATTCTAGGTCTACTATTTATACTATTATCTCTAACAATATTAATTCTATTTTCACCAGATCTCTTAGGAGACCCAGATAACTATACTCCTGCCAACCCACTTAACACTCCACCTCATATTAAACCAGAATGATACTTTTTATTCGCTTACGCAATCCTACGCTCCATCCCTAACAAATTAGGAGGAGTCCTAGCACTAGTATTCTCCATTCTAATCTTAATACTATTCCCCGTATTACATATATCCAAACAACGAAGCATAACATTCCGCCCTATTAGCCAATGCCTACTATGAATTCTAACAGCAAACTTAGTTATCCTAACCTGAATTGGAGGACAGCCCGTAGAATACCCATTCATCACAATCGGACAACTAGCATCCATCTCTTACTTTTGTATTATTTTAATTCTCATACCAACAACAGGATTTATAGAAAACAAATTACTTAAATGAAGA75
K.rupestris     ATGACCCACATGCGAAAATCACACCCACTAATCAAAATTATCAACCATTCACTCATCGACCTTCCGGCCCCATCCAACATCTCAGCATGATGAAACTTCGGCTCACTTTTAGGAGTCTGCCTCGGACTACAAATTATTACGGGTTTATTTCTAGCAATACACTACACCGCAGACACAACCACAGCCTTCTCATCCGTCGCCCACATTTGCCGAGATGTCAACTACGGCTGATTGATTCGATATATACACGCAAACGGAGCATCCATATTCTTTATCTTCCTTTATCTTCACATTGGACGAGGTATTTATTATGGATCTTACATATTTCTAGAAACCTGAAATATTGGCATCCTCCTCTTATTTTCAGTTATAGCCACTGCATTCATAGGTTACGTATTACCATGAGGACAAATATCCTTCTGAGGCGCCACTGTAATCACGAACCTCTTATCAGCAATCCCCTACATTGGAACAACCTTAGTCGAATGAATCTGAGGAGGTTTCTCAGTCGACAAAGCCACTCTCACACGCTTTTTCGCCTTTCACTTTATTCTTCCCTTCGTCATCGCAGCCCTAGTCCTAGTCCACCTCCTATTCCTCCACGAAACAGGATCAAACAATCCCTCAGGACTAAACTCTGACACTGACAAAATTCCCTTCCACCCCTACTACACAATTAAAGATATCATAGGATTACTATTCACAATTCTAACCCTCTCAGCACTAGTCCTATTCTCACCCGACCTCCTCGGTGACCCAGACAACTACACCCCAGCCAACCCACTAAACACACCCCCACACATCAAACCAGAATGATACTTTCTATTTGCATACGCAATTCTCCGCTCCATCCCTAATAAACTAGGAGGAGTCCTCGCCCTCGTACTGTCAATTTTAGTCCTAGCGCTATTTCCAATACTCCACCTATCAAAACATCGCAGCATAACATTCCGCCCCTTCAGCCAATGTCTTTTATGACTACTAGTAGCTAACCTCATTATCCTCACATGAATTGGAGGCCAACCAGTCGAACACCCTTACATCACAATCGGCCAACTGGCATCCATTACCTATTTCCTCACCATCCTCGTCCTTTTCCCCCTAGTAAGCTTAGCAGAAAACAAAATT????????????76
H.hydrochaeris  ATGACCCACCTACGAAAATCACACCCACTAATCAAAATCATCAACCACTCATTCATTGATCTTCCAGCCCCATCCAACATCTCAGCATGATGAAATTTCGGCTCACTATTAGGAATCTGCCTCGGATTCCAAATCGTCACAGGTCTATTCCTAGCAATACACTACACCGCAGACACCACCACAGCATTTTCATCTGTCACCCACATTTGCCGAGATGTCAACTACGGCTGGCTCATCCGATACCTACACGCAAACGGAGCATCCATATTCTTTATTCTTCTCTATCTCCACATTGGTCGAGGAATCTACTATGGATCTTATACATTTACAGAAACCTGAAATATCGGAATCCTACTCCTATTTACAGTTATAGCCACCGCGTTCATAGGTTACGTATTACCCTGAGGACAAATATCCTTCTGAGGTGCTACAGTAATTACCAACCTCCTATCAGCTATCCCTTACATCGGAACAACCCTTGTTGAATGGATTTGAGGGGGTTTCTCAGTTGACAAAGCTACCCTTACACGCTTCTTCGCCTTCCACTTCATCCTTCCTTTCATCATCACAGCTCTTGTCATAGTCCATCTCTTATTCCTCCATGAGACAGGATCAAACAACCCCTCAGGCCTTAACTCAAATTCCGACAAAATCCCATTCCACCCCTACTACACAATCAAAGACATCCTAGGACTGCTACTCATAATACTAGCACTCACAAGCCTAGTCCTCTTCACACCAGACCTCCTTGGTGACCCAGACAACTACACCCCAGCTAACCCATTAAACACTCCCCCACATATCAAACCAGAATGATACTTCCTATTTGCTTACGCAATCCTCCGCTCCATTCCTAACAAACTAGGGGGTGTATTAGCCCTTGTACTCTCTATCCTAATCTTAGCCTTATTTCCAATACTCCACCTATCCAAGCAACGCAGTATAATATTTCGCCCCCTCAGCCAATGTCTCCTTTGATTACTAGTAGCAAACCTCATTATCCTCACATGAATTGGAGGACAACCAGTTGAACACCCCTATATCACAATCGGCCAACTAGCATCCATCTCCTATTTCCTTATTATTCTTATCCTTTTCCCACTAGCAAACATAGCAGAAAACAAAATCCTAAAATGAAGA77
C.aperea        ATGACCCACCTACGAAAATCACACCCACTCATCAAAATCATTAACCACTCCCTAATCGACCTCCCAGCCCCATCCAACATTTCAACATGATGAAATTTCGGCTCCCTTTTAGGCATCTGTCTAGGCCTACAAATTATCACAGGACTCTTCCTAGCAATACACTACACTGCAGATACTTCCACAGCATTCTCATCTGTCGCCCACATTTGCCGAGACGTGAACTATGGTTGACTAATCCGATATCTACATGCTAATGGAGCATCCATATTCTTTATTTTCCTATATTTACACATCGGGCGAGGCATCTACTACGGATCATACACATTCCTAGAGACATGAAACATTGGAATTGCCCTTCTGTTCGCGGTTATGGCTACCGCATTCATAGGGTACGTATTACCATGAGGACAAATATCCTTTTGAGGTGCTACCGTTATCACTAATCTTCTATCAGCTATCCCTTATATTGGAACAACCCTTGTAGAATGGATCTGGGGTGGGTTCTCAGTAGATAAAGCCACTCTAACACGATTCTTTGCCTTCCATTTCATTCTTCCATTCATCATTACCGCCCTAGTAATAGTTCACCTCTTATTCCTTCACGAAACAGGATCAAACAACCCAGCAGGATTAAATTCAGACTCAGATAAAATTCCATTCCACCCTTATTACACAACCAAAGACATTTTAGGAGTTCTGTTCATAATACTAGCACTTCTGTGCTTAGTACTTTTTACACCCGACCTATTAGGAGACCCAGATAACTACACACCCGCTAACCCATTAAACACACCACCACACATTAAACCAGAATGATACTTCCTATTTGCCTACGCAATCCTCCGCTCTATCCCTAACAAACTAGGAGGCGTCCTAGCTCTAATTCTCTCTATCCTGATCTTGGCCCTATTCCCCATTCTCCACACATCAAAACAACGTAGCATAACATTCCGCCCCCTCAGCCAATGTCTTCTATGATTACTAGTAGCTAACCTCCTCATCCTCACATGAATTGGAGGACAACCCGTTGAACACCCCTACATCACCATCGGCCAGTTAGCCTCCATCTCCTACTTCTTCATCATCCTAATCCTTTTCCCCTTAACGAGCCTATTAGAAAATAAAATATTAAAATGAAGA78
D.patagonum     ATGACCCACATACGAAAATCACACCCACTAATCAAAATTATCAACCACTCATTCATCGACCTTCCCACCCCATCCAACATCTCAGCATGATGAAACTTTGGTTCTCTTCTAGGAATCTGCCTTGGATTACAAATTATCACAGGGCTATTCTTAGCAATACACTACACGGCAGACACAATCACAGCATTCTCATCTGTAACCCACATCTGCCGAGATGTAAACTACGGCTGACTAATCCGATATCTACATGCCAATGGAGCATCCATATTCTTTATTCTCCTCTATCTTCACATCGGACGAGGCATTTATTATGGATCATACACATTTATAGAGACCTGAAACATCGGAATCCTTCTTCTATTTGCAGTCATAGCTACTGCTTTCATAGGGTATGTGCTGCCATGAGGACAAATATCATCTTGAGGTGCTACCGTTATCACAAACCTGCTATCAGCAATTCCATATATCGGAACAACATTAGTTGAATGAATCTGAGGGGGATTCTCAGTTGACAAAGCAACCCTAACACGATTTTTTGCCTTCCACTTTATTCTTCCCTTCATCATTCCAGCTCTAGTCATAATCCACTTCTTTTTCTTACACGAAACAGGATCAAATAATCCCTCAGGGCTAAACTCTGACTCTGACAAAATCCCATTCCACCCATACTACACAATCAAAGATATTATAGGATTACTTATCATAATACTAGCCCTCATATCCCTAGTCCTCTTCTCACCCGACCTCCTTGGCGATCCGGACAACTACACCCCTGCCAACCCCCTAAACACTCCCCCACATATTAAACCAGAGTGATATTTCCTATTCGCATACGCCATTCTCCGCTCCATCCCCAATAAACTAGGAGGTGTTTTAGCCCTCGTACTCTCAATTTTAGTTCTAGCCCTATTTCCTATACTCCACCTATCAAAGCAACGCAGCATGACATTTCGACCCTTCAGCCAATGTCTCCTATGAATACTAACCGCTAATTTATTTATCCTCACATGAATCGGAGGCCAACCAGTAGAATACCCCTATATTACAATTGGTCAACTAGCATCAATTAACTACTTCTTCACCATCCTCATCGTTTCCCGCCTGGTTAGCCTAATAGAAAACAAAGTCCTAAAGTGAAGA79
Cuniculus       ATGACCCACATACGCAAGTCCCACCCGCTAATTAAAATTATAAACCACTCATTCATTGACCTTCCCGCCCCCTCTAACATCTCGGCCTGATGAAACTTCGGATCATTACTAGGAATTTGCCTAGCCCTACAAATCATCACAGGCCTTTTCTTAGCAATACACTACACCGCTGACACTAACTCAGCATTCTCATCTGTCGCCCATATCTGCCGAGACGTAAACTACGGCTGACTAATTCAACATCTACATGCCAACGGAGCATCAATATTTTTCATCTTCTTGTATCTCCACATCGGCCGAGGAGTCTACTATGGATCCTACATACTTTCAGAAACCTGAAATATCGGCATCCTCCTCCTATTCTCAGTAATAGCCACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????80
D.salinicola    ATGACCCACATACGAAAATCACACCCACTAATCAAAATCATCAACCACTCATTCATCGACCTCCCTGCTCCATCTAACATCTCAGCATGATGAAACTTCGGCTCCCTTCTAGGAGTTTGTCTCGGATTACAAATCATCACCGGATTATTCCTAGCAATACACTATACCGCAGATACAACCACAGCATTCTCCTCCGTAACTCACATTTGCCGAGACGTAAACTACGGTTGACTGATCCGATACCTACACGCCAACGGAGCTTCCATATTCTTCATTTTCCTTTACCTTCATATCGGACGAGGCATTTATTACGGATCCTACACATTTATGGAGACCTGAAACATTGGAATTCTTCTCCTATTTTCAGTCATAGCTACTGCTTTCATAGGATACGTTCTACCATGAGGACAAATATCATTCTGAGGTGCCACCGTAATTACCAACCTTTTATCCGCTATTCCCTATATTGGGACAACTCTAGTTGAATGAATCTGAGGGGGCTTCTCAGTTGACAAAGCCACACTAACACGATTTTTTGCTTTCCACTTCATCCTACCCTTCATTATTGCTGCCCTAGTAATAATTCACCTACTCTTCTTACATGAAACAGGATCAAATAACCCTTCAGGGCTGAACTCAGACTCAGATAAAATCCCATTTCACCCATATTACACAATCAAAGACATCATAGGACTACTACTTATAATACTAGTACTCATATCCTTAGTCCTCTTCTCACCCGACCTCCTCGGTGACCCTGACAACTATACCCCTGCTAATCCACTAAACACACCCCCACACATCAAGCCAGAATGATACTTTCTATTTGCATATGCCATCCTCCGTTCAATCCCTAACAAGCTAGGAGGAGTGCTAGCTCTCGTATTCTCAATCCTAATCCTAGCCCTATTCCCAACCCTACATTTATCAAAACAACGCAGCATAATATTCCGGCCTTTTAGCCAATGTCTACTATGAATACTAACCGCTAACCTATTCATCCTTACATGAATCGGAGGGCAACCAGTAGAACACCCCTATATTACAATCGGTCAACTAGCATCCATTACATACTTCTTCACCATCCTTATCCTATTCCCACTAGTAACTCTAATAGAAAACAAAATCCTAAAATGAAGA81
G.musteloides   ATGACCCACATACGAAAATCTCATCCACTCATTAAAATTATTAATCACTCATTCATTGACCTACCAACCCCATCAAATATCTCAGCATGATGAAATTTTGGGTCTTTATTAGGTATATGTTTAGGCTTACAAATTATCACAGGATTATTCCTAGCTATACACTATACAGCAGATACACTCACAGCATTTTCATCAGTCACCCATATCTGCCGAGACGTAAATTATGGCTGATTAATCCGCTACCTCCATGCCAATGGCGCATCAATATTCTTTATTTTCCTTTATATTCACATCGGACGAGGAATCTACTACGGATCCTACACATTCATAGAAACATGAAACATCGGAATTATTCTTCTATTCACCGTAATAGCTACAGCTTTCATAGGCTACGTATTACCATGAGGACAAATATCATTTTGAGGTGCCACCGTTATCACAAACCTGCTATCAGCAATTCCATATATCGGAACAACATTAGTTGAATGAATCTGAGGAGGCTTCTCAGTTGGCAAAGCAACCCTAACACGATTTTTTGCCTTCCACTTTATTCTTCCCTTCATCATTTCAGCTTTAGTAATAGTACATCTACTATTCCTTCACGAAACAGGATCAAACAACCCATCAGGCCTAAACTCCGACTCAGATAAAATTCCATTCCACCCCTACTACTCAACTAAAGATATTCTAGGCCTAATCTTCATAATATTAGTACTCCTATCACTAGTCTTATTTACCCCCGACCTCCTAGGAGACCCAGACAACTATACCCCAGCCAACCCTTTAAACACACCGCCACACATTAAACCTGAATGATATTTCCTATTTGCATATGCAATTCTACGATCTATTCCTAATAAATTAGGAGGAGTTCTAGCCCTAGTATTATCAATTCTAATTCTAGCCCTATTCCCAATACTACACATAGCCAAACAACGTAGTATAATATTCCGCCCCATCAGCCAATGCCTTCTATGACTCCTAATAGCAAACCTAATTATCCTTACATGAATTGGAGGCCAACCAGTTGAACACCCCTACATTATAATTGGACAACTAGCATCAATCTCTTACTTCTCCATTATCCTAATTCTATTCCCACTAGCAAGTTCAATCGAGAATATAATCTTAAAATGAAGA82
G.spixii        ATGACCCACATTCGAAAAACACATCCCCTTATCAAAATCATTAACCACTCATTTATTGACTTACCAACTCCATCAAACATTTCATCATGATGAAACTTTGGTTCACTGCTAGGAATCTGCTTAGGGTTACAAATCCTTACAGGCCTATTTCTAGCTATACACTACACCTCCGATACACTCACAGCATTCTCATCAGTCACCCATATTTGCCGAGACGTAAACTATGGATGACTAATCCGCTATCTACACGCTAACGGAGCATCAATATTCTTTATTTTCCTTTATATTCACATCGGACGAGGCATCTACTATGGATCCTATACATTCACAGAAACATGAAACATTGGAATTCTACTCCTATTCGCCGTAATAGCCACAGCTTTCATAGGCTACGTATTGCCATGAGGACAAATATCATTTTGAGGCGCTACAGTTATCACTAACCTCCTCTCAGCAATTCCTTACATTGGCACAACATTAGTAGAATGAATTTGAGGGGGATTTTCAGTAGACAAAGCAACCCTGACACGATTCTTCGCCTTTCACTTCATCCTTCCGTACATCATCTCAGCTCTAGTAATAGTCCACCTATTATTCCTCCATGAAACGGGATCAAACAACCCTATAGGTCTCAACTCTGACTCAGATAAAATTCCATTTCATCCCTACTATACAATTAAAGACATCATAGGGTTTATTTACATAATCCTAGCTTTACTATCACTAGTCCTATTCTCCCCTGATCTTTTAGGGGATCCAGATAACTATACCCCAGCCAATCCTCTAAACACACCACCCCATATTAAACCTGAATGATATTTTCTATTCGCATACGCAATCCTACGATCCATTCCCAATAAACTAGGAGGAGTGTTGGCTCTAGTAATATCAATCCTAATTCTAGCTCTTTTCCCAATATTGCATATATCCAAACAACGCAGCATAACATTCCGCCCAATCAGCCAGTGCTTACTATGATTTCTAGGGGCCAATTTAGTAATCCTTACATGAATCGGAGGACAACCAGTCGAACATCCATATATCATAATTGGCCAACTAGCATCCATCACCTACTTCCTCACCATTTTAATTTTATTTCCCCTAGCTAGTTCAATCGAAAACGCTATCTTAAAATGAAGA83
Dasyprocta      ATGACTCACCTACGAAAATCACACCCACTAATCAAAATTATTAACCACTCTTTCATTGATCTCCCAACCCCATCCAACATCTCAGCTTGATGAAACTTCGGCTCTCTACTAGGCATCTGCCTAATAATACAAATCCTTACAGGCTTATTCCTAGCAATACATTACACCGCAGATACAACCACAGCATTCTCATCCGTTACACACATTTGCCGAGATGTGAATTACGGATGACTAATCCGATACTTACACGCCAACGGAGCATCAATATTCTTTATTCTCATTTACCTACACATCGGACGAGGAATCTATTACGGATCCTACACTTTCTCAGAAACCTGAAACATTGGAATTTTACTGTTACTAGCAGTAATGGCAACCGCCTTCATAGGGTACGTACTGCCATGAGGACAAATATCATTCTGAGGGGCTACCGTAATTACAAACCTCCTATCAGCAATCCCTTACATCGGCACAACCCTAGTCGAGTGGATCTGAGGCGGGTTCTCAGTAGACAAAGCCACCCTAACCCGATTCTTCGCATTTCACTTTATTCTCCCATTTATCATTGTTGCACTAGTTATAACCCACCTACTATTCCTTCACGAAACCGGATCAAATAACCCCTCAGGATTAAACTCTGATTCAGATAAAATCCCATTCCATCCGTACTATACAATCAAAGATATCATAGGGTTCATATTCATAGGGTTCACTATCCTCCTTTTAGTACTTTTCTCACCAGACCTTTTAGGAGACCCAGATAACTACTCACCAGCCAATCCTCTTAATACCCCTCCACACATCAAACCAGAATGATACTTCCTCTTCGCATACGCCATCCTACGCTCTATCCCCAACAAACTGGGAGGTGTTGTAGCTCTACTAACCTCAATCCTAGTCCTAGCTCTATTTCCAATTATACACCTATCAAAACAACGAAGCATAACATTCCGTCCAATCAGCCAATGCCTTCTATGAATACTAACAGCTAACTTAGCGATCCTTACATGAATTGGAGGGCAACCAGTCGAACACCCCTACATCCTCATTGGTCAAGTAGCATCAATTACCTACTTCCTAATCATCCTTATCCTAATACCACTCTTCAGTATAGTAGAAAATAAATTCCTTAAATGAAGA84
M.australis     ???????????????CAATCACACCCACT?ATT???ATTAT?AATCACTCGCTCAT?GATCTCCCAGCTCCATCCAATATTTCAGC???????AA?TTTGGCTCCCTC?T?G???TATGCCTAGGC?TA????TCATCACAGGCTTATTTCTAGCCATACACTACACCGCAGACACAACTACAGCTTTCTCTTCTGTCACCCACATCTGCC?AG????ATACTAC?GCTA?CTAATC???TATTTACATGCTAGCGGAGCATCAATATTCTTTATTTTTTTATATCTGCACATCGGGCGAGGTACATACTATGGCTCCTACACATTTACAGAACCCTGAAACATTGGAATTATACTATTATTTGCAGTAATAGTTACTGTTTTCATAGGCTACATATTACCATGAGGACAAATATCATTTTGGGGTGCTACTGTAATTACAAACCTTTTATCAGCCATTCCATACATTGGAACAACCCTCGTTGAATGAATTTGAGGCGGTTTCTCAGTTGATAAAGCTACCCTTACACGATTCTTCGCCTTCCACTTTATTTTACCCTTCATCATTGCCGCCCTAGTTATAGTCCATCTATTATTCCTCCACGAAACAGGATCAAACAACCCCTCAGGCCTTGACTCCAACTGCGATAAAATTCCATTCCACCCATATTACACAATCAAAGATATCTTAGGG???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????85
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Proechimys       CATTCTTTAACGTCCCTACTATAGAACACTGA?TGTACACTGGGTGACATACAAGTGATTTTTGGC????TTAGCAACTCTTGCTTTTAGGGCCCTAATACTAAGTGGAGAAGCTTA?TAACTGTCAACACTTGTGTTATTGGTAATGGGATCAGCATGAGCTTCCAAATTTGTTCCAGATTCTTAATGCCATTGCTTCAAACTTCAAAATGAATGACCTTACTGGGGCTGGGGAGATAGCTTTGAGGCACAAGTGCCTGCTGGGCAAGTGCAAGGTCATGACTTTGGACCCCAGTCCTGAAAAAAAATGGGATGAATGAACTTACTGAACTGCGGCTTGGACTCAGAGGTTT?TGTCTTCTTACCTTGATACATTGAGTTTGCAATGTCTCATACCTTGACATGCTCAGACAGATGTTGGCAACAAAGACATGCTATCAGTCAGGCTGCTAACATTGAATTTCACACAAAAAAAATCCT??TTTATGAAATACATTGATGAGACAAACTGCATAGGTTATATCATTAGGGGCTTTTGTCTAGT???AGTAAAAGTACTGATTGGTATTT?GTTGGCAAGTAACATTCTAGTCAGATAGGTGATTCTTAAGTCTTCTGGAAGAATTAACTAAATGTTATC??????????????????????????????????????????AGATGGGTAAGAAAAGTAGYCTGATATTATTTTACAATAACTAGTAAGAGGAAATTACTACACAAACAACTTTTAAGAATGATCTCTGGAAATAATTATTTGGTCTTAC?ACACAGGGAATCTTTTCAGTGATTGCACTCCTATGGAGAGGTTGTACAAACCCACTGTTCTCCAAGAACCTGTTTTCTCCTCTGAA?TGCCCTGCAAACATCC?CCAGTCAA?TCGATAGCAGTGCGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATTATGTCTGTGTTATACTGAGTGGGGAAGCTCATTAACTACCAACACTTATGTTGCTGGTAATGAGATCAGCATGCACTTCCGGCATTGTTCCAGATTCTGAACATCTTAAAGAGTAAATCTGTTCATGCTGATCAATTTTGTT?89
H.hydrochaeris   GATTCTTTAAAATCCCTGTTATAGAATACGGA?TGTACATTAGGTGGCATGGAAGTGACTTCTTGCAGCGTTGACAATTTGTGCCATTA????????ATAGTGGA????AAAGCTCATTAACTGTCAGCACTTCTGTTATTGGTAATGAAATCAGCATGCACTTCCAGATTTGTTCCAGATTCTTAATGCCATTGATTTAAACTTCAAAAAGAACGA?????????????????????GGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCTGAACTAGGGCTCGGACTCATGGTTTTTTGCCTAGTTGCTTTGATACTTTGAGTTTGCAAGGTTTAGTACACTGATACCCTCAGACAGATGCCAGAAACAAAGACATGCTATCAATGAGGCTGCTAAGGTTGAATTTGATG???CAATTACCCT??GTTATGAAACATAGG????GGACAAACTGCATAGAT??TAT?ATTCAGGCCCTTTGACCAATCAAAACAGAAGTATTGATTGATATTTTTTTGGCAAGCAACATTCTAGTCAGAGAGCTGATTTTTAAGTCTTCTAGAAGAATTAACTAA?TGCTATG??????????????????????????????????????????TGATGGGTAATAAAAGTAGTCTGCTATTATTTTACAATAGCTGGTAAGAGGAAATTATTATACTGACAACTTTTAAAAATGATCTCAGGAAA?AATTATTTGGTCCTCCAACACAGTGAA?GTTTTCAGTAATTCTACTCAATTGAAGAGTCTGAACAAAGCAACTGTTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAA?TCAATAGCAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGCAAACAATTATGTCTGTGTTATACTGAGTGGGGAAGCTCATTAATTATCACCACTTATGTTACTGGTAACCGGATCAACATGCCCTTCCGGCATTGTTCCAGGTTCTTAACACCATAAAGAATAAATCCTTTCACTCTGATCAATTTTGTTG90
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K.rupestris      GATTCTTTAAAGTCCCTGGTATAGAATGCAGA?TGTACATTAGGTGGCATGGAAGTGACTTCTTGCAACTTTGACAACTTGTGCCATTA????????ACAGTGGA????GAAGCTCATTAACTGTCAGCACTTCTGTTATTGGTAATGAGATCAGCATGCACTTCCAGATTTGTTCCAGATTCTTAGTGGCATTGATTTAAACTTCAAAAAGAATGA?????????????????????AGCTTAGCRG???????????????????????????????????????????????????????????????????????AGCTTGCTGAACTAGGGCTTAGACTCATGGTTTTTTGCCTAGTTGTTTTGATACTTTGAGCTTGCAATGTCTAGTACACTGATACCCTCAGACAGAGCCCAGAAATCAAGACATGCTATCAATGAAGCTGCTAATGTCGAATTC?ATG???AAATTACCTT??GTTAGGAAACATAGG????GGACAAACTGCATAAAT??TAT?AATCAGGCCCTTTGACCAATCAAAACAGAAGTATGGATTGATATTTGTTTGGCAAACAATGTTCTAGTCAGAGAGCTGATTTTTAAGTCTTCTAGAAGAATTAA?TAA?TGCTATA??????????????????????????????????????????TGATGGGTAATAAAAGTAGTCTGCTATTATTTTACAATAGCTGGTAAGAGGAAATTACTATCCTGACAACTTTTTAAAATGATCTCAGGAAA?GATTATTTGGTCCTCCAACACACTGAA?GTTTTCAGTAATTCCACTCAATTGAAGAGTCTGAACAAAGCAACTGTTCTCAGAGGGCCTATTTTCTC?TTTGAAATTCATTGCAAACGTCC?CCAGTCAA?TCGATAGCAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATCATGTCTGTGTTATACTGAGTGGGGAAGCTCATTAATTATCACCGCTTAGACTACTGGTAACGGGAGCAGCATGCACTTCCGGCATTGTTCCAGGTTCTTAACACCATAAAGAATAAATCCTTTCACTGTGATCAATTTTGTTG91
G.musteloides    GATTCTTTAAAGTCCCTGTTATAGGATGCAGA?TGTACACTAAATGGCAATGAAGTGACTTCTTGCAGCTTTGACAACTTGTGCCATGA????????ACAGTGGA????GAAGCTCATTAACTGTCAGCACTCCTGTTACGGGTGATGAGCCCAGCGTGCACTTCCAGATTTGTTCCAGATTCTTAATGCCATTGATTTAAACTTTGCAAAGAATGG?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCT???????????CGGACTCATGGTTTTTTGCCTAGTTGCTTTGATACTTTGAATTTGCAATGTCTAGTATTTCAATACCCTCAGACAGATGCCAGAAATAAAGACACGCTATCAAAGAAGCTGCTAAAGTTGAATTTCATG???AAATTATCCT??GTTATGAAACATAGGTAGGGGACAAACTGCATAGAT??TAT?AGTTGGGCCCTTTGGTTAATCAAAACAGAAGTATTGATTGATATTTTTTTGGCAAACAACATTCTAGTCAGAGAGCTGATTCATAAGTCTTCTAGAAGAATTAACTAA?TGCTATA??????????????????????????????????????????TGATGGGTAATAAAAGTAGTCTGATATTACTTTACAATAACTGGTAAGAGGAAATTACTATGCTGACAACTTTTAAAAATGATCTCTGGAAA?AATTATTTGGTCCTCGAACACTGTGAA?GTTTTCAGTAACTCCACTCAAATGAAGAGTCTGAACAAAGCAGCTGTTCTCAGAGGGCCTGTTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAAATCAATAGCAGTGTGTCTGGAGGCAGAAACCATC?GTGCTTTGGAAACAATTATGTCTGTGATATACAGAGTGGGGAAGCTCATTAATTATCAACACTG??GTTACTGGTAATGGGATCAGCATGCACTGCCGGCATTGTTCCAGGTTCTTAACACCATAA?GAATAAACCCTTTCACTCTGATCAATTTTGTTG92
G.spixii         GATTCTTTAAAGTCCCTGTTATAGGATGCAGA?TGTACACTAGATGGCATGGAAGTGACTTCTTGCAGCTTTGACAACTTGTGCCATGA????????ACAGTGGA????GAAACTCATTAACTGTCAGCACTCCTGTTACGGGTGATGAGCCCAGCGTGCACTTCCAGATT???????????CTTAATGTCATTGATTTAAACTTTGACAAGAATGA?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCT???????????CCGACTCATGGTTTTTTGCCTAGTTGCTTTGATACTTTGAATTTGCAACGTCTAGTATTTTGATACCCTCAGACAGATGCCAGAAACAAAGACACGCTATCAATGAGGCTGCTGAAGTTGAATTTCATG???AAATTACCCTATGTTATGAAACATAGGTAAGGGACAAACTGCATAGAT??TAT?AGTTAGGCCCTTTGGTTAATCAAAACAGAAGTACTGATTGATATTTTTTTGGCAAACAACATTCTAGTCAGAGAGCTGATTCGTAAGTCTTCTAGAAGAATTAACTAA?TACTATA??????????????????????????????????????????TGATGGGTAATAAAAGTAGTCTGATATTATTTTACAATAACTGGTAAGAGGAAATTACTATGCTGACAACTTTTAAAAATGATCTCAGGAAA?AATTATTTGGTCCTCGAACACTGTGAA?GTTTTCAGTAACTCCACGCAAACAAAGAGTCTGAACAAAGCAGCTGTTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAAATCAATAGCAGTGTGTCTGGAGGCAGAAACCATCCGTGCTTTGGAAACAATTATGTCTGTGATATACCGAGTGGGGAAGCTCATTAATTATCAACACTT??GTTACTGGTAATGGGATCAGCATGCACTGCCGGCCTTGTTCCAGATTCTTAACACCATAA?GAATAAACCCTTTCACTCGGATCAATTTTGTTG93
D.patagonum      GATTCTTTGAAGTCCCTATTATAGAAYGCAGA?TGTACATTAGGTGGCATGGAAGTGACTT???GCAGCTTTGACAACGTGTGCCATTA????????ATAGTGGA????GAAGCTCATTAACTGTCAGCACTTCTGTTATTGGTAATGAGATCAACATGCACTTCCAGATTTGTTCCAGACTCTTCATGCCATTGATTTAAACTTCAAAAAGAACGA?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCTGACCTGGGGCTCAGACTCATGGTTTTTTGCCTAGTTGCTTTGATACTTCAAGCTTGCAATGTCTAGTGCATTGATATCCTCAGACAGATGCCAGAAATAAAGACATACTATCAATGAGGCTGCTAATGTTGAATTTCATG???AAATTACCCT??GTTATAAAACATAGTTAGGGGACAAATTGCATAGAT??TAT?ATTCAGGCTCTTTGGCCAATCAAAACAGAAGTATTGATTGATATTTGTTTGGCTAACAACATTCTAGTTAG????CTGATTTTTAAGTCTTCTAGAAGAATTAACTAA?TGCTATAAGATGGGTAATAAAAGTAGTTTGATATTATTTTACAATAGCATGATGAGTAATAAAAGTAGCTTGACATTATTTTACAATAGCTGGTAAGAGGAAGTTACTACACTGACAACTTTTAAAAATGATCTCAGGAAA?AATTATTTGGTCCTCCAACACAGTGAA?GTTTTCAGTAATTCCACTCAATTGAAGAGTCTGGACAAAGCAACTGTTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCCTCCAATCGA?TAG????CAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATTATGTCTGTGTTATACTGAGTGGGGAAGCTCATTAATTATCAACRCTTACGTTACTGGTAATGGGATCAGCATGCACTTCCGGCATTGTTCCAGATTCTTAACACCAGAAAGAATAAATCCTTTCACTCTGATCAATGTTGCTG94
D.salinicola     GATTCCTCTAAGTCCCTCTTATAGAATGTAGA?TGTGCATTAGGTGGCATGGAAGTGACTTCTTGCAGCTTTGACAACTTGTGCCATTA????????ATAGAGGA????GAAGCTCACTAACTGTCAGCACTTCTGTTACTGGTAATGAGATCAACATGCACTTCCAGATTTGTTCCAGACTCTTCATGCCATTGATTTAAACTTCAAAAAGAACGA?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCTGAACTAGGGCTCAGACTCATGGTTTTTTGCCTAGTTGCTTTGATACTTCAAGTTTGCAATGTCTAGGGCATTGACATCCTCAGA?AATCCTCAGAAATAAAGATGTACTATCGATGAGGCTGCTAATGTTGAATTTCATG???AAATTACCCT??GTTATGAAACATAGTTAGGGGACAAATTGCATAGAT??TAT?ATTCAGGCCGTTTGGCCAATCAAAACAGAAGTATTGATTGATATTTGTTTGGCTAACAACATGCTAGTTAGAGAGCTGATTTTTAAGTCTTCTAGAAGAATTAACTAA?TGCTATA??????????????????????????????????????????TGATGGGTAATAAAAGTAGCTTGACATTATTTTACAATAGCTGGTAAGAGGAAATTACTACACTGACAACTTTTAAAAATGATCTCAGGAAA?AATTATTTGGTCCTCCGACACAGTGAA?GTTTTCAGTAATTCCACTCAATTGAAGAGTCTGGACAAAGCAACTGCTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCCTCCAATCGA?TCG????CAGTGTGTCTGGAGGCAGAAACCATTCTTGCTCTGGAAACAATTACGTCTGTGTTATACTGCGTGGGGAAGCTCATTAATTATCGACACTTATGTTACTGGTAATGGGATCAGCATGCACTTCCGGCATTGTTCCAGATTCTTAACACCATAAAGAATAAATCCTTTCACTCTGATCCATGTTGCTG95
M.australis      GATTCTTTAAAGTCCCTGCTATAGAATGCAGA?TGTACATTAGGTGGCATGAAAGCGACTTCTTGCAGCTTTGACAACTCGTTCCATTA????????ACAGTGGA????GAAGCTCATTGACCGTCAGCACTCCTGTTACGGGTAATGAGATCAGTGTGCTCTTCCAGATTTGTTCCAGATTCTTCATGCCACTGATCTAAGCTTCAAAAAGAACAA?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCTGAACTAGCGCTCAGACTCATGGTTTTTT?CCTAGTCG?TTTGATACTTTGAGTTTGCAATGTCTAGCACCTTGATATCCTCAGACAGATGCCAGAAATAAAAACATGCTATTAATGAAGCTGCTAATGTTAAATTTTATG???AAATTAGCCT??GTTATGAAGCAT????AAGGGATAAACTGAATAGAT??TAT?ATTTGGGCCCTTTGGTTAATCAAAACAGAAGTATTGACTGA??TTTTTTTGGCAAACAACATTCTAGTCAGAGAGCTGATTTTTTAGTCTTCTAGAAGAATTAACTAA?TGCTATA??????????????????????????????????????????TGATGAGTAAGAAAAGTAGTCTGATATTATTTTACAGTRGCTGGTAAGAGGAAATTACAATACTGACAACTTTTAAAAATGATCTCCGGAAA?AATTATTTGGTCCTCCRACACAGTGAA?CTTTTCAGTAATTCCACTCAATTGAAGAGTCTGRACAAAGCAACTGCTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCCTCCAATCGA?TCG????CAGTGTGTCTGGAGGCAGAAACCATTCTTGCTCTGGAAACAATTACGTCTGTGTTATACTGCGTGGGGAAGCTCATTAATTATCGACACTTATGTTACTGGTAATGGGATCAGCATGCACTTCCGGCATTGTTCCAGATTCTTAACACCATAAAGAATAAATCCTTTCACTCTGATCCATGTTGCTG96
C.aperea         GATTCTTTAAAGTCCCTGTTATAAAATGCAGA?TGTACATTGGGTG???????????ACTTCTTGTAGCTTTGACAAGTCGTGCCATTA????????ACAGTGGA????GAAGCTCATTAACTGTCAGCACTCCTGTTATTGGTAATGAGAGCACTGTGCACTTCCAGATTTGTTCCAGATTCTTAATGCCATTGATTTAAACTTCAAAAAGAATGA?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTGCTGGACTAGGGCTCGGAGTCATGGTTTTTTGCCTTGTTGCTTTGATACTTTGAGTTTGCAATGTCTAGTACCTTGATACCCTCAGACAGATGCCAGAAATAAAGATATGCTATCAATGAAGCTGCTAATTTTGAATTTCATG???AAATTACCCT??GTTATGAAACACAGTTAGGGGACAAACTGCATAGAT??TAC?ATTCAGGCTCTTTGGTTCATCAAAACAGAAGTATTGACTGA??TTTTTTTGGCAAACAACGTTCTAGTCAGAGAGCTGATTTTTAAATCT???AGAAGAATTAACTAA?TGCTGAGTAATAAATAGAAGAATTAACTA???????????????????ATGATGAGTAATAAAAGTAGTCTGATATTATTTTACAATAGCTGGTAAAAAGAAATTACTATGCTGACAACTTTTAAAAATGATCTCCGGAAA?AATTATTTGGTCCTCCAATACAGTGAA?CTTTTCAGTAATTCCACTCAAATAAAGAGACTGAACAAAGCAACTATTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAA?TCGA???TAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATTATGTCTGTGTTATATTGAGCGGGGAAGCTCATTAATTATCAACACTTATGTTACTGGTAATGGGATCAGCATGCACTT????????GTTCCAGATTCTTAACACCATAAAGAATAAATCCTTTCACTTTGGTCAATTTTGGTG97
Dasyprocta       GATTCTTTCACATCCCTGGTATAGAACGCAGA?TGTACATTAGATGGCATGGAAGTAGCTTCTTGCGGCTTTGGCAACTTGTGCTATTAGGGACCTTATATTGAGT???GGGGCTCGTTAACTGTCAGCACTTATGTTCCTGGTAATGAGATCAGCATGCACTTCCAGATTTGTTCCAGATTCTCAATACCATTGATTCAAACTTTGAAAAGAATGG?????????????????????AGCTTTGCAG???????????????????????????????????????????????????????????????????????AACTTGCTGGACTAGGGCTCAGACTCAGGGGTTTTTGCCTTGTTGCTTTGATACATTGAGTTTGCAATGCCTAGTACCTCGATATCCTCAGACAAGTAACAGAAATAAAGACATGCTATCAATAAGGTTGYTAATGTCGAATTTCATA???AAAGTACCCT??TTTATGAAACATATTTAGGGGACAAACTGCATAGATC?TAT?GTTTGGGCCTTTTRGCTAATCAAAACAAAAGTATTGATGGATATTT?TTTGGCAAACAACATTCTAGTCAGGTAGCTGATTCTTATGTCTTCCAGAAGAATTAACTAA?TGCTATA??????????????????????????????????????????AGACGGGTAAGAAAAGTAACCTGATRTTGTTTTGCAACAACTAGTAAGAGGGAATTACTATACTAACAACTTATAAAAATGATCTCAGGAAA?AAT?ATCTGGTCCTCCAACACAGTGAATCTTTTCAGTAATTCCACTCAAATGAAGAGGCTGAACAAAGCGACTGTTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAA?TCGATAGCAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATTATGTCTGTGTTATACTGAGAGGGAAAGCTCATTAATTATCAACACTTATGTTACTGGTAATGGGATCAGCATGCACTTATGGCATTGTTCCAGATGCTTAACACCATAAAGAATAAATTCTTTCACCCTGACCAATTTTGTTG98
Cuniculus        GATTCTTTAAAGGCC??GTTTTAGAATGCAGAATGTACATTAGGTGGCATGGAAA?GACTTCTTGCAGCTTTGGCAGCTTACGCTGTGAGGGCCCTTATACTAAGCGGAGAAGCTCATTAACTGTCAGCACTTCCATTATTGGTAATGAGATCAGCATGCACTTCCAGATTTGTTCCAGATTCTTAATACCATTGATTCCAACTTCAAAAAGAATGA?????????????????????AGTTTTGCAG???????????????????????????????????????????????????????????????????????AGCTTACTGAACTAGGGCTCAGACTCAAGGTTTTCTGCCTTGTTGCTTTGATTCATTGAGTTTGCAATGTCTAGTACCTTGATATCCACAGACAGATGCCAGCAATAAAGACAC???????????????GCTAATGCTGAATTTCATA???AAAGTACCCT??TTTACGAAACATA?????GGGACAAACTGCATAGAT??TAT?ATTCGGCCCCTTTGGCTAATCAAAGCAGCAGTATTGATTGCTATTT?TTTGGCAAACAACATTCTAGTCAGAGAGCTGATTCTTAAGTCTTTTGGAAGAATTAACTAA?TGCTATA??????????????????????????????????????????AGATGGGTAAGAAAAGTAGTCTGCTATTATTTTACAATAACTAATAAGAGGGAATTACTATACTAACAACCTTTAAAAATGATCTCAGGAAA?AATTATTTGGTTCTCCGACACAGTGAATCTTCTCAGTAATTCCACTCAAAGGAAGAGGCTGGACAAAGCAACTGTTCTCAGAGGGCCTATTTTCTCCTTTGAAATTCATTGCAAACATCC?CCAGTCAA?TCGATAGCAGTGTGTCTGGAGGCAGAAACCATTCTTGCTTTGGAAACAATTAGGTCTGTGTTATACTGAGTGGGGAATCTCATTAATTATCAACACTTATGTTACTGGTAAT?GGATCAGCATGCACTTCCGGCATTGTTCCAGATTCTTAACACCATAAAGAATAAATCCTTTCACTCTGATCAATTTCGTTG99
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Proechimys      CTCTTGGGTTGAATTTATTGAGCTAGATATTGATGACTGTGATGAAAAGATTGAAGGATCAGACACAGACAGACTTCTCACCAGCGACCACCAGAAATCTCTTAACATTCTCCGGGCAAAGGATGATGACTCTGGCCGGACCAGCTGCTATGAACCTGATATTCTGGAGGTTGATTTTAGTGCTGGTGATGGGTGTGAT?GACCTTGCAAGGTTGTTCAGCTGGACAAGTTAAAAGGAGAAGCAGATCTCTTGTGCCTTGACGAGAAGAACCAAACT?CCTCACCTTGTGATGCCTCTCCTGACCCTGAGCAAGCCAGC?TCATCCCAGGAAAGGAAGACAAACCACAACTACTTTTTATTGGTAAAACTGAGTCAGCTAACCAAGGTGCCCCTAACCAGATAAGCAATCCTAGTTCACTGGCAAACATGGACTTTTATGCTCAAGTAAGCGACATTACACCAGCAGGGAGTGTGGTCCTCTCACCAGGCCAAAAGAATAAGGTAGGAACGGCCCAGTGTGAAATGCATCCAGAAGCAAA?TTCATCAAAGACAATGCCTGCTTCTTCAAGGGAGATGCCAAACAGCATGTTATAATGACCCCTCCC?TTGAGGTCAAATCGCATGAAGA?CCAAGCTTAAAGCAGGAGGATGCTTATGTCACCACAGAAAGCCTTACCACTGCTGCTGAGAAGTATGGGGCTGC?GAACGGGCTCCAAGCTCTGAAATGGCCCTCCCAGATTATACCTCTGTTCACATAGTGCAGTCTCCACAAGGCCTCATCCTCAACGCGGCTGCCTTGCCCCTGCCTTTG103
D.patagonum     CTCTTGGGTTGAATTTATTGAGCTAGATATTGATGACTCTGATGAAAAGATTGAAGGATCAGACACAGACAGACTTCTCAGCAGTGACCATCAGAAATCACTTAATATCCTTGGGGCAAAGGATGATGACTCTGGACGTACTAGCTGTTATGAACCTGATATTCTGGAGGCTGATTTCAATGCCAATGATG?????????GCACCTCTGAGGTTGTTCAGCCAGACAAGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATGAGAAGAATCAAAATAATTCACCTTGTGATGCATCTCCTGACCCTCAGCAGGCCATTATAATTCCAGCAGAGCAGGAAAAACCACAACCACTTCTTACTGGTAAAACTGAGTCAACTAACCAAGATGCCCCTGTTCAGATAAGCAATCCTAGTTCACTGGCAAACATGGACTTTTATGCCCAAGTAAGCGACATTACGCCAGCAGGGAGTGTGGTCCTCTCCCCGGGCCAAAAGAATAAGGCAGGAATGCCCCAGTGTGAAATGCACCCAGAAGCAAACTTCATCAAAGACAATGCTTACTTCTTCAAAGGAGATGCCAAAAAGCCYGATGTCATGACCCCTCACATCGAGGTCAAGTCACATGAAGAACCGAGCTTTAAGCAGGAGGATACTTACATCACCACAGAAAGCCTTACCACTGCTGCTGAGAAGTCTGGGCCTCCAGAACAGGCTCCAAGCTCCGAAATGGCTCTCCCAGATTATACCTCCATTCATATAGTGCAGTCTCCACAGGGTCTCATACTCAACGCGGCTGCCTTGCCCTTGCCTTTG104
D.salinicola    CTCTTGGGTTGAATTTATTGAGCTAGATATTGATGACTCTGATGAAAAGATTGAAGGATCAGACACAGACAGACTTCTCAGCAGTGACCATCAGAAATCACTTAATATCCTTGGGGCAAAGGATGCTGACTCTGGACGTACTAGCTGTTATGAACCTGATATTCTGGAGGCTGATTTCAATGCCAATGATG?????????GCACCTCTGAGGTTGTTCAGCCAGACAAGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATGAGAAGAATCAAAATAATTCACCTTGTGATGCATCTCCTGACCCTCAGCAGGCCATTATAATTCCAGCAGAGCAGGAAAAACCACAACCACTTCTTATTGGTAAAACTGAGTCAACTAACCAAGATGCCCCTGTTCAGATAAGCAATCCTAGTTCACTGGCAAACATGGACTTTTATGCCCAAGTAAGCGACATTACGCCAGCAGGGAGTGTGGTCCTCTCCCCGGGCCAAAAGAATAAGGCAGGAATGCCCCAGTGTGAAATGCACCCAGAAGCGAACTTCATCAAAGACAATGCTTGCTTCTTCAAAGGAGATGCCAAAAAGCCCGATGTCATGGCCCCTCACATCGAGGTCAAGTCACATGAAGAACCAAGCTTTAAACAGGAGGATACTTACATCACCACAGAAAGCCTTACCACTGCTGCTGAGAAGTCTGGGCCTCCAGAACAGGCTCCAAGCTCTGAAATGGCTCTCCCAGATTATACCTCCATTCATATAGTGCAGTCTCCACAGGGTCTCATACTCAACGCRGCTGCCTTGCCCTTGCCTTTG105
K.rupestris     CTCTTGGGTTGAATTTATTGAGCTAGATATTGATGACTCTGATGAAAAGATTGAAGGATCAGACACAGACAGACTTCTCAGCAGTGACAACCAGAAATCACTTAATATCCTTGGGGCAAAGGATGATGACTCTGGACGTACTAGCTGTTATGAACCTGATATTCTGGAGGCTGATTTCAATGCCAGTGATG?????????GCGCCTCTGAGGTTGTTCAGCCAGACAAGTTAAAAGGGGAAGCTGATCTCTTGTGCCTTGATGAGAAGAATCAAAATAATTCACCTTGTGATGCATCTCCTGACCCTCAGCAGGCCATTATAATTCCAGCGGAGGAGGAAAAACCACAACCACTTCTTATTTCTAAAACTGAGTCAACTAACCAAGATGCCCCTACTCAGATAAGCAATCCTACTTCACTGGCAAACATGGACTTTTATGCCCAAGTAAGCGACATTACACCAGCAGGAAGTGTGGTTCTCTCCCAGGCCCAAARGAATAAGGCAGGAATGTCCCAGTGTGAAATGCACCCAGAAGCAAACTTCATCAAAGACAATGCTTACTTCTTCAAGGGAGATGCCAAAAAGCCAGATGTCATGACCCCTCACAGCGAGGTCAAGTCACATGAAGAACCGCTTTTTAAACAGGAGGACACTTACATCACCACAGAAAGCCTTAGCACTGCTGCTGAGAAGTCTGGGCCTCCAGAACAGGCTGCAAGCTCTGAAATGGCTCTCCCAGATTATACCTCCATTCATATAGTGCARTCTCCACAGGGTCTCATACTCAACGCGGCTGCCTTGCCTTTGCCCTTG106
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